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AERODYNAMIC CHARACTERISTICS OF THE NORTH AMERICAN ROCKWELL

SPACE SHUTTLE DELTA WING ORBITER (llOC) ALONE AND WITH

BELLY MOUNTED EXTERNAL OXYGEN/HYDROGEN TANKS (M = 0.6 TO 5.0)

SUMMARY

Experimental aerodynamic investigations were conducted during October
1971 at the MSFC 14 x 14 Inch Trisonic Wind Tunnel on a .0044 scale model of
the North American Rockwell Space Shuttle Orbiter, 110C. The test configura­
tions included the orbiter alone and with external oxygen/hydrogen belly tanks.
The six component aerodynamic force and moment data obtained cover a Mach
number range from 0.6 to 4.96 at angles of attack from -100 to 600 at 00 side­
slip angle and -100 to 100 at -60 sideslip angle. Reynolds number per unit
length varied somewhat with Mach number but was a nominal 6.8 x 106 per foot.
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SYMBOL

a

p

a

v

q

M

rm/L

p

p

SADSAC
51MBOL

ALPHA

BETA

PSI

PHI

Q(PSI)
Q(PSF)

MACH

rm/L

CP

NCMENCLA'IURE

(General)

DEFINI'l'ION

angle of attack, angle between the projection
of the wind XW-axis on the body X, Z-plane and
the body X-axis; degrees

sideslip angle, angle between the wind XW-axis
and the projection of this axis on the body
X-Z-plane; degrees

yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated ,toward the positive Y-axis; degrees

roll angle, angle .of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees

air density; Kg/m3, slugs/ft3

speed of sound; m/sec, ft/sec

speed of vehicle relative to surrounding
atmosphere; m/sec, ft/sec .

dynamic pressure; 1/2PV; psi, psf

Mach number; V/a

Reynolds number per unit length; m111ion/ft

static pressure; psi

total. pressure; psi

pressure coefficient; (p-p~)/q
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N<J.mNCLA'lURE (Continued)

Reference & C. G. Definitions

SYMBOL

S

S

SADSAC
SYMBOL

SREF

DEFmITION

wing ares; m2, ft2

reference area; m2, ft2

LREF

wing mean
chord; m,

reference

aerodynamic chord or reference
ft, in (see J, f or LREF)re
length; m, ft, in.; (see c)

bref

c. g.

MRP

BREF

MRP

lMRP

wing sp~n or reference span; m, ft, in

base area; m2 , ft2 , in2

center of gravity

abbreviation for" moment reference point

abbreviation for moment reference point
on X-axis

abbreviation for moment reference point
on Y-axis

abbreviation for moment reference point
on Z-axis
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S»m<>L

F

M

Subscript·

N

A

L

D

Y

Z

X

s

w

ref

00

t

b

NOMENCLATURE (Continued)

Axis System General

DEFDUTION

force; F, lbs

moment; M, in-lb

Definition

normal fbrce

axial force

lift force

drag forc~

force or moment about the Y axis

moment about the Z axis

moment about the X axis

stability 'axis system

wind axis system

reference conditions

free stream conditions

total conditions

base
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NCMENCLA'lURE (Continued)
Body &Stability Axis System

SADSAC
SYMBOL 51MBOL DEFnUTION

Body Axis System

~ CN normal force coefficient; FN/qs

CA CA axial force coefficient; FA/qS

CAb CAB base axial force coefficient;
[-1] [( Pb - pCX)/q] (Ab/s)

CA CAF forebody axial force coefficient; CA - CAbf

~ em yawing moment coefficient; Mz/qS bref

Cl, CBL rolling moment coefficient; Mx/qS bref

Common to Both Axis Systems

CDb

CJ
LID

CIM

CY

CL

CD

CDB

CDF

cm

CSL

LID

t/DF

pitching moment coefficient; My/qS i ref

side force coefficient; Fy/qS

Stability Axis System

lift force coefficient; FLlqS

drag force coefficient; FnlqS

base drag coefficient

forebody drag coefficient; CD - CDb

yawin~ moment coefficient; Mz,s/qs bref

rolling momentcoeff1c1ent; Mx,s/qs bref

l1ft-to-drag ratio; Cden

11ft to forebody .drag rat1o; cJCnr
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SYMBOL

it

6

SURFACE
SUBSCRIPl'S

a

b

c

e

f

r

s

t

SADSAC
SYMBOL

HORIZT

AILRON

CANARD
ELEVCD
ELEVTR
FLAP

'RUDDER
SPOILR
Tn

AIL-L
AIL-R
ELVN-L
ELVN-R
SPLR-L
SPLR-R

NOMENCLATURE (Continued)

Surface Definitions

DEFINITION

'horizontal tail incidence; pos1tive when
trailing edge down; degrees

symmetrical surface deflection angle; degrees;
positive deflections are:

aileron total aileron deflection;
(left aileron - right aileron)/2
canard trailing edge down
elevon trailing edge down
elevator - trailing edge down
flap trailing edge down
rudder trailing edge to the left
spoiler trailing edge down
tab trailing edge down with respect

to control surface
antisymmetrical surface deflection angle, degrees;
positive trailing edge down:

left aileron - trailing edge dawn
. right aileron - trailing edge down

left elevon - trailing edge down
right elevon - trailing edge down

. left spoiler - trailing edge down
right spoiler - trailing edge down

DEFINITION

aileron

base

canard

elevator or elevon

flap

rudder or ruddervator

spoiler

toil
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CONFIGURATIONS INVESTIGATED

0.0044 scale model components of the NRllOC delta wing orbiter tested
included:

B12 - basic orbiter fuselage

B13 - same fuselage as B12 except nose is drooped

B14 - same fuselage as B12 except nose is uniform and has no canopy

K) - bubble shaped pilots enclosure (canopy) used with B14

W26 - delta wing with 50 twist and rounded wing tips

E16 - elevons used with wing W26

V36 - centerline mounted vertical tail

T2 - oxygen/hydrogen tanks

The Data Set Collations, Table I, show the various combinations of the above
components tested. Pertinent dimensional information for the components is
given in Table III, Model Component Descriptions Sheets, while the figures
show the overall configuration lines.
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TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-

mittent blowdown tunnel which operates by high pressure air flowing from

storage to either vacuum or at~ospheric conditions. A Mach number range

from .2 to 5.85 is covered by utilizing two interchangeable test sections.

The transonic section permits testing.~t Mach 0.20 through 2.50, and the

supersonic section permits testing at Mach 2.74 t~ough 5.85. Mach numbers

between .2 and .9 are obtained by using a controllable diffuser. The range

from .95 to 1.3 is achieved through the use of plenum suction Bnd perforntcd

walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchungcable

sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour

nozzle blocks are tilted and translated automatically to produce any desired

Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately -400 F dew

point and 500 psi. The compressor is a three-stage reciprocati~g unit driven

by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gute

valve. The controlled air flows through the valve diffuser into the stilling

chamber and heat exchanger where th~ air temperatUre can be controlled from

ambient to approximately l800F. The air then passes through the test section

which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulicall~ controlled pitch sector

that provides a total angle of attack range of 200 '(I10o ). Sting offsets are

available for obtaining various maximum angles of att~ck up to 25°.
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REDUCTION OF DATA

The aerodynamic loads on the model were recorded by a six component
internal strain gage balance. The balance measured loads were corrected for
tare loads and reduced to coefficient form using the following reference
dimensions:

SREF = wing planform area = 9.442 sq. inches

~REF = c = wing mean aerodynamic chord • 2.693 inches

bREF wing span = 4.678 inches

Aerodynamic moments are referenced to a c.g. location at fuselage station 3.608
on waterline -0.096 t see Figure D.

Static pressure was measured at two locations on the orbiter base and at
one point in the sting cavity regions. These pressures were utilized to cor­
rect the balance measured axial force to a condition corresponding to free­
stream pressure acting on the base and cavity area. The equations utilized
for this correction were:

where

and

The areas affected were:

AB = orbiter base area • 0.497 sq. inches

AC = balance cavity area • 0.503 sq. inches

The center of pressure locations on the plots are shown as a percent of fuse­
lage reference length and where computed by the equation.

XCP/L = XCG/L - (CLM/CN) (C/L)

where

XCP/L
XCG/L
CLM
CN
C
L

= center of pressure location as % body length
= reference center of gravity location as % body
= aerodynamic pitching moment coefficient
= aerodynamic normal force coefficient
= mean aerodynamic chord
= reference body length • 5.9048 inches

9
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TAll1LATED DATA LISTING·.

A tabulated data listing, consisting of all aero data
and those created in arriving at the plotted material
quently, is available as an·addendum to this report.
made up in two sections:

sets, both original
to be presented subse­
The tabular listing is

( a)

(b)

a brief summary list o~ all data sets containing the identifier,
the descriptor, and the resident dependent variables.

a full list of all data sets containing all resident or .
selected aerodynamic coefficients of the data sets as well as
the above mentioned information.

The listing is currently sent on limited distribution to the following organ­
izations:

NASA AMES
NASA MSFC
NR

Mr. V. Stevens
Mr. J. Weaver
Mr. C. Leef

If copies of this listing are desired, please contact the above or the cog­
nizant SADSAC personnel who, for this data, is:

Department 2780
Chrysler Corporation Space Division
New Orleans, La. 70129

(504)255-2304
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TABLE II

TEST CONDITIONS
TEST TWT 509-

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)

0.6 6.5 x 106 l:i l:iR Q7

o Q 6 9 x 106 7 Qh qC;

1.2 6.6 x 106 8 98 q7

1.96 6.8 x 10 6 Q qO Qr--

2.99 4.4x 106 4 qs QA

4.96 6.1 x 106 3 40 Qq

BALANCE UTILIZED: Task O. 7-inch MK I-A Six Component

CAPACITY: ACCURACY:
COEFFICIENT
TOLERANCE:

NF 400 lbe
SF 100 lbe
AF 15 Ibe
PM
YM
RM 70 in lbe

0.3%
0.3%
Q.3%

0.3%

COMMENTS:

No satisfactory method is known for determining the abs olute
accuracy of the final data coefficients.
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TABLE III. MODEL COMPONENT DESCRIPTIONS

r.'.o['~L C011~O~.lr::~n: ROrJV·· B12--_._-------------------

GEtlEPJ\L OEseR IPTION: DaGic fuselage of delta wing orbiter per ~rn lines dwg.

:J99r~-llOCh.'fbri.d conf.ir~uratlon. Symmetrical nose pilots enclosure is included.

Model Scale ~ 0.0044

DRI.\H riG NUMBER:

om:-:NSIONS:

Length, in.

Hax. ~lidth ,in.

Max. Depth,

fineness Riltio

Area ft2,

.8-980-10,-11,-14, (-26 or -27), (-28 or -29)

FUI.L-SCALE MODEL SCALE

1355.00 5·955

277.27 1.220

231.82 1.020

h.898 4.898

Max. Cross-Sectional

Planform

Wetted

Base

13

416.41

DNA

DNA

DNA

0.00806

DNA

DNA

DNA



TABLE III. (con 't)

r-K>DEL COMPONENT: .;;.BO;;.:D;.,;,.Y_-_B_1...:.3 _

GENERAL DESCRIPTION: Basic fuselage of delta wing orbiter per rJR lines Dwg.

9992-110C with 110C2 nose. Same as B12 except nose is drooped. Pilots

enclosure is included.

Model Scale = 0.0044

S-980-11,-15,-17,(-26 or -27), (-28 or -29), -38DRAWING NUMBER:

DIMENSIONS:

Length, in.

Max. Width, in.

Max. Depth, in.

Fineness Ratio

Area, ft 2

Max. Cross-Sectional

Planfonn

Wetted

Base

14

FULL-SCALE

1355·0

277.27

231.82

4.898

416.41

DNA

DNA

DNA

MODEL SCALE

5·955

1.220

1.020

4.898

0.00806

DNA

DNA

DNA



TABLE III. (con't)

MODEL COMPONENT: BODY - B11~
~::..:..._------------------_._--

GENERAL DESCRIPTION: Basic fune1age of delta wing orbiter per NR lines

Dw{~. 9~)C);)-110C.: approximating NASA 01+OA configuration. Same as B12 except

nose ts unLform vrLth no canopy.

110del Scale = 0 .0041~

DRAWING NUMBER: S-980-10, -11, -14, (-26 or -27), (-28 or -29), -36

FULL-SCALE MODEL SCALE

1355·0 5·955

277.27 1.220

231.82 1.020

1~.898 4.898

DIMENSIONS:

Length, Ln.

Max. Width, in.

Max. Depth, in.

Fineness Ratio,

Area, ft 2

Max. Cross-Sectional

Planform

Wetted

Base

15

416.41

DNA

DNA

DNA

0.00806

DNA

DNA

DNA



TABLE III. (con't)

MODEL CO!~PONENT: BODY - CANOPY - _K3 _

GENERAL DESCRIPTION: Bubble shaped pilots enclosure used with delta wing

orbiter Body B14. Canopy extends above fuselage upper mold line and is

located between Fus. Sta. 238.64 and 368.18. Follows NASA 040A Dwg.

Model Scale = 0.0044

DRAWl NG NUI,mER:

DIMENSIONS:

Length

Max. Width

Max. Depth

Fineness Ratio

Area

S-980-37..:..:._--
FULL-SCALE MOnEL SCALE

Max. Cross-Sectional

Planform

Wetted

Base

16



TABLE III. (con't)

MODEL COMPONENT: WING - w26-------------------------
GENERAL DESCRIPTION: Delta wi.ng with _5° twist and rounded wing tips. Follows

NR lines DwG. 9992-110B.

Model Licale "" 0 .0o}lh

DRAWING NUMBER:

DIMENSIONS:

TOTAL DATA

8-980-2,-3,-4,-7,-13

FULL-SCALE MODEL SCALE

976.84 4.298
13[1-.72 0.593
662.11 2.913
862.01 3.793
-86.42 -0.]80
181.72 Q.800

NACA OQQ6-64 .---- -----NACA QQQ9-64---- -----

Area, ft2
Planfonn
Wetted

Span (equivalent), in.
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees (about T.E.)
Jnci(iC:lI(~~, Hoot(E.P. 120.00)
Incltlcncc:) Tip (B.P. 493.50)

Sweep Back Angles, degrees .
Leading Edge
Trailing Edge
0.25 Element Line

Chords: in.
Root (Wing Sta. 0.0)
Tip, (equivalent)(W.S. 489.87)
MAC (w.s. 183.08)
Fus. Sta. of .25 MAC
W.P. of .25 MAC
ESo L. 0 f . 25 MAC

Airfoil Section
Root (w.s. 120.90)
Tip (w.s. 497. 20)

EXPOSED DATA

Area, f't 2
Span, (equivalent), in.
Aspect Ratio
Taper Ratio
Chords: in.

Root (Equiv.) (w.s. 113.4~)
Tip (Equ:tv.)(w.s. 489.87:)
MAC (w.s. 257.36)
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 ·MAC

Leading Edge Cuff
Planf'orm Area, ft 2
L.E. Intersects Fus. ML at Sta. in.

L.E.Intersects Wing L.E. at Sta.,in.

3753·00

972.411­
1.737

0.13
7.000
0.000

-'5.QOQ
0.000

-5.QQO

ED .OQO
Q.OOO

52.410

2378.

Q.172

420.45
715·91

0.07266

4.279
1.737
1.719
0.138
7.000
O.OQQ

-5·QQO
O.QQQ

-5·QQO

6J ,000

Q.~oO

1.61
Q.172

3. 440
Q.593
2·351

-0. 340
1.124

-6.0QQ85
1.°2°
3·150
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TABLE III. (con't)

MODEL COMPONENT: ELEVON - E16 (Data for one of two sides)

Model Scale = 0.0044

DRAWING NUMBER: S-980-~0, -31 or -32, -33

FULL-SCALE MODEL SCALE

330.87 a .0061~1

377.73 1.662

126.14 0·555

126.14 0.555

DIMENSIONS:

Area (True), ft2

Span (equival ent), in.

Inbld equivalent chord
(w.S. 114.85)

OutbId equivalent chord
(w.s. 492.59)

Ratio rr~vable surface ehordl
total surface chord

At Inbld equiv. chord

At OutbId equiv. chord

Sweep Back Angles. degrees

Leading Edge

Tailing Edge

Hinge11ne

Area Moment (Normal to hinge line)
(Product of area and mean
chord)

18

0.162

0.970

0.000

0.000

0.000

3480.26

0.162

0·970

0.000

0.000

0.000

0.00030



TABLE III. (con't)

HODEL COMPONENT: VEHTICAL TAIL - V36

GENERAL DESCRIPTION: Centerline vertical on delta wing configuration with 100

wedge airfoil, leading edge radius and blunt trailing edge. Follows NR lines

:OWg. 9992-l10C.

Hodel Scale = a .001~1~

DRAWING NUMBER:

DIMENSIONS:

TOTAL DATA

8-980-12

FUll-SCALE MODEL SCALE

5·350

o.8th
O.h19

5.l~22

0.000

1.213

0.000

0.718

0.000

0.00621
0.00001
0.00000
1.107

~O.QQO

0.000
0.000

0.718

0.00

~O.OOO
5·350

251.51
1.356

Area
*Void (INCLUDED ABOVE)

Blaru,e ted
Span (equi va1ent), in.
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle. degrees
Incidence Angle. degrees
Aerodynamic Twist. degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Trailing Edge
0.25 Element line

Chords: in.
Root (w.P. 113.61) .. 275·77
Tip, (equlvalent)(W.P. 365.12) 95.19
MAC (w.P. 218.96) 200.l~
Fus. Sta. of .25 MAC 1 232 . 2
W.P. of .25 MAC 218.96
&•l. 0 f . 25 MAf a .00

Airfoil Section 5 half angle wedge with blunt T.E.
L.E.R.(W.P. 115.00), %chord 1.~72
L.E.R.(W.P. 282.89), %chord 1. 54

EXPOSED DATA

Area
Span. (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Stat of .25 MAC
W. P. of .25 MAC
B.l. of .25 ·MAC

*This area is the void area located at
the lower aft portion of the surface.
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TABLE III. (concl'd)

MODEL COMPONENT: BODY - TANK - T2..::...;;.;;...:.------..;....---------------
GENERAL DESCRIPTION: Body of revolution with 20° half angle nose cone attached

to lower surface of Body B12 by means of a hex shaped pylon. Pylon is

included.

Model Scale = 0.0044

DRAWING NUMBER:

DIMENSIONS: (Tank)

S-98o-34, -39

FULL-SCALE MODEL SCALE

,
Length, in.

Max. Width, in.

Max. Depth, in.

Fineness Ratio

Area, ft2

Max. Cross-Sectional

Nose Cone L.E.R., in~

Wetted

Base

PYLON

Length, in

Width, in

Section, %Hex

20

1742.58

275·45

275.45

6.326

413.84

15·91

DNA

DNA

740 .91

90.91

13.497 - 86.503

7.667

1.212

1.212

6.326

o.00Bo1

DNA

DNA

3.260

0.'100



TABLE IV. INDEX OF MODEL FIGURES

FigureA. Photograph of Configuration B12W26E16V36 23

Figure B. Photograph of Configuration B14K3W26E16V36 24

Figure C. Photograph of Configuration B12W26E16V36+T2 25

Figure D. Location of Moment Reference Point 26
1) Configuration B12W26El6V36 26
2) Configuration B13W26E16V36 27
3) Configuration E14K3W26E16V36 28
4) Configuration B12W26El6Vg6+T2 29

Figure E. Body B12 30

Figure F. Body B13 31

Figure G. Body B14 32

Figure H. Body B14 + Canopy K3 33

Figure I. Wing W26 34

Figure J Elevon E16 35

Figure K. Vertical Tail V36 36

Figure L. Tank - T2 37

Figure M. Typical Model Installation for High Angle
of Attack Testing 38

Figure N. Axis System 39
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CON~I~URATION DESCRIPTION
MSFC509 NR SSOC ORBITER B12W26E16VlJ8
MeFC509 NR SlOC ORBITER BllJW26E18VlJ6
MSFC509 NR lSOC ORBITER B14K3W26£18V36

0.805

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SRE~ 9.4420 SQ IN
LREF t.6950 INCHES
BREF 4.8780 INCHE8
XMRP 5.6080 I NCHE S
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SCALE 0.0044 SCALE
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CCIIOI', () M8FCI09 NR IIOC ORBITER B12W26E16V16
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CC'ID4S' <> MSFCI09 NR HOC ORBITER B14KIW26EUVI6
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REFERENCE INFORMATION
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DATA SET SYHBOL CONFIGURATION DESCRIPTION
(C'IDISI 0 HSF(509 NR Sloe ORBITER BI2W2I1ESIIV56
(C'IOSSI n HSFC509 NR Sloe ORBITER BI5W26ESIIVS8
((5104S1 <> HSFC509 NR Sloe ORBITER BS4KSW28EUV56

MACH 1.194

BETA
0.000
0.000
0.000

REFERENCE INFORHATION

sREF 9.4420 Sli IN
LREF 2.89S0 INCHES
8REF 4.8780 INCHES
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YHRP 0.0000
ZHRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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CONFIGURATION DESCRIPTION
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
.10

•1'

.Ie

.14

u.
< .Ieu

,....
Z .10
W......
U

lJ.. .De

u.
W
0
U •oe

W
U
0:: .04
0
U.

-'< .oe

X
<

.00
>-
0
0
m
w -.02
0::
0
lJ..

-.04

-.oe

-.011

, , , . . . . . . . . . . , . , ,

-

·-
·

-
~ -

_.A A

~ ....... -A -
~.L-.. ;:. ~ ~~~- -

-~~ A. A
A

...- .. -..
-zs.....~

~A ~...
~ --

·

-.10-as -10 - I o I 10 15 eo 25 10 II'

ANGLE OF ATTACK. ALPHA. DEGREES
RE~ERENCE IN~ORMATIONDATA SET SYMBOL

(C'IOIS) 0
(CSIOSS) n
(C'104S) <>

HACH

CON~I'URATION DESCRIPTION
MS~C50e NR IIOC ORBITER BleWZ6EI6VI6
MS~C509 NR IIOC ORBITER BIIWZ6EI6VI6
HS~C509 NR IIOC ORBITER B14K3W26E16V36

I.elll

BETA
0.000
0.000
0.000

SREI'
LREI'
BRE~

XMRP
YHRP
ZMRP
SCALE

e.4420
2.6eso
4.67S0
1.1l0S0
0.0000
0.0990
0.0044

SQ IN
INCHES
INCHES
INCHES

INCHE S
SCALE
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EFFECT DF BDOY NDSE SHAPE DN BASIC LDNGITUDINAL CHARACTERISTICS
• • I . . . . • . . . . . . . . J

·

·

·

·

J:t..... ..
~

I>U ,"U

~

.4c .A .... - A ~ .... .... - ..... 100. - .4c

·

-

ANGLE OF ATTACK. ALPHA. DEGREES

.10

•1'

.Ie

.14

.12

m
<:
u .10

.....
Z .oeW-.
U

LL .oe
u..
W
0
U .04

W
U
0::
0 .02
LL

-.J
<: .00......
X
<:

W -.02
(/)
<:
m

-.04

-.oe

-.oe

-.10
-lip, -10 - I o II 10 IS 20 liD .S

REFERENCE INFORMATIONDATA SET SYMBOL
(C5IDIS) 0
(C5ID38) :a
(C510.. S) <>

HACM

CONFIGURATION DESCRIPTION
MSFC509 NR IIOC ORBITER B12W26E16V1I6
MSFCS09 NR IIOC ORBITER B11lW26E16V1I6
MSFC509 NR IIOC ORBITER B14K3W2eE16V1I6

0.805

BETA
0.000
0.000
0.000

sREF
LREF
BREF
XMRP
YHRP
ZMRP
SCALE

11. .... 20
2.6930
4'67eo
3.e080
0.0000
0.09110
0.00....

SQ IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT ~F BODY NOSE SHAPE 6N BASIC L6NGITUDINAL CHARACTERISTICS
• •• • • J--. -.~ -~ ~ J -, • •• . .. .

··
·

·

·

-riT r.

~
~

'" ...
-

ft.. ... ... "- lII!~.... .... ... ... .<l ..... 1- -- ...... ..... .... .... ..... - --

···

···

.
ANGLE OF ATTACK. ALPHA. DEGREES

.10

.1'

.1'

.14

.Ie

m
<u .10

~

Z .011W....
U....
1L. .011
1L.
W
0
U .04

W
U
0::
0 •02
1L.

-J
< .00....
X
<
W -.02
(J)

<m
-.04

-.011

-.DII

-.ID
-&8 -10 - I o IJ 10 u 10 10 a5

REFERENCE INFORMATIONDATA lIET IITHBOL
(C5ID1S1 0
(C510:lS1 lS
(C5104S1 <>

HACH

CONFIGURATION DEsCRIPTION
HSFC509 NR IIOC ORBITER BI2W26EIIIVI6
HSFC501 NR IIOC ORBITER BIIW26EI6YIII
HSFC501 NR IIOC ORBITER BI4KIW26EI6YIII

0.11911

BETA
0.000
0.000
0.000

SREF
LREF
BREF
XHRP
THRP
ZHRP
SCALE

1.4420
2.lI910
4.lI760
5.lIOIIO
0.0000
0.01110
0.0044

SQ IN
INCHES
INCHES
INCHES

INCHES
ICAlE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
.10

•••

•••

....
• 12

m
<u .'0

......
Z .oeW

U-.
lL. .oe
lL.
W
0
U .04

W
U
a:::
0 .02
lL.

-I
< .00-.
X
<
W -.02
(/)

<m
-.04

-.08

-.08

. . . . .. • . . . . . . . . . . . , .
·

·

·

·
"'" A

..... ..-f:'v ...... -ro.-.- "'V
..A.. A A Ii. A A A ... ..... A- - - - 1- ..... - .... - .... ....

·

. .
ANGLE OF ATTACK. ALPHA. DEGREES

DATA SEY SYMBOL CONFIGURATION DESCRIPTION
(C5S0SS) () MSFC509 NR SSOC ORBITER BS2W26E16VS6
(CHOSS) II MSFC509 NR HOC ORBITER B1SW26E16VS.
(C5SD.. S) <> MSFC509 NR HOC ORBITER B14KSW26E16VS8

REFERENCE INFORMATION

-.10
-15

HACH

-10

i.18"

- I a I so

BETA
0.000
0.000
0.000

20 2'

aREF
LREF
BRE,.
XMRP
YMRP
ZMRP
ICALE

so

8.4420
lL 1950
4.87110
5.110110
0.0000
0.0880
0.0044

a5

ae IN
IHCHE II
IHCHE II
INCHEll

INCHl:ll
llCALI:
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.51015101110IIo- II-so

• • . . , . , • , . . . • . .. . . .
.

--

-

= "'" - - - - - - ..... .- A -.,~., ... .... - -...... - -- - -

-
-

-

.

.04

.00

.01

.11

.01

.01

.10

-.10
-15

-.08

EFFECT 6F BODY N6SE SHAPE 6N BASIC l6NGITUOINAL CHARACTERISTICS
.10

.11

-.06

-.04

•••

.14

m
<
U

I-
Z
W....
U

LJ...
lL
Wo
U

W
U
0=
o
LJ...

-'<
X
<
W -.02
(J)

<m

ANGLE OF ATTACK. ALPHA. DEGREES
DATA lIET ~YMBOL CONF'IC;URATION DESCRIPTION
(C5101S1 () MaF'C509 NR IIOC ORBITER BIZW26EI6VS6
(C5103S1 Zl MSFC509 NR 110C ORBITER BIIW26EIIVII
(C5104al <> MSF'C509 NR 110C ORBITER BI4KIWZSEIIVI8

REFERENCE INFORMATION

MACH 1.'1t

BETA
0.000
0.000
0.000

SREF
LREF
IRE,.
XMRP
TMRP
ZMRP
SCALE

'.4420
2.11130
4.1710
1.1010
0.0000
0.09110
0.0044

a. IN
INCHEI
INCHE I
INCHE I

INCHEa
ICALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
' ... . . . . . . . . . . • • ••• ·

·

h ·
""'lQ --. -
~~-

·
~-....., Il\..

EL. ""i9IL
'"1S..: -a.

~ s....
~~

,.~

-...;::: t:a.. .Ai...
~

---e." ~ ·
~~

·

-

ANGLE OF ATTACK. ALPHA. DEGREES
DATA lIET SYMBOL CON!'"IlOURATlON DESCRIPTION
IC51018) () M5FC509 NR IIOC ORBITER B12W26EleV16
IC5101S) II MSFC509 NR IIOC ORBITER BlIW26EleVI8
IC5104S) <> HSFC509 NR IIOC ORBITER B14KIW28ESeVI8

REFERENCE INFORMATION

.40

••1

.10

.11

.10

1: .11
-J
U

.10
I-
Z
W-- .DS
U

IJ..
IJ.. .00
W
0
U

I-
-.DS

Z
W
1: -.100
1:
(!)

-.11Z....
I
U
I- -.20....
0-

-.25

-.10

-.15

-.40
-lIS

HACH

-10

0.eD5

- 5 o J so

BETA
0.000
0.000
0.000

15 20 25

SREF
LREF
IIREF
lCMRP
YMRP
ZHRP
SCALE

10

8.4420
2.1I810
4.1I780
S.1I0ClO
0.0000
0.0880
0.0044

15

SQ IN
INCHES
INCHES
INCHE 8

I NCHE 8
ICAlE
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aD15eoIIso•o- 5-so

. . . . . . . . . . • . . ..
·

--
--

~
-
-

~~

~ -
~

~

~

~

~
·

~~"lItfE - ..Q.. ·
...:A ~~

~~ : A-

·

-.

.00

-.40
-15

-.'5

-.15

-.10

-.t5

-.to

-.'0

-.05
~

Z
W
2:
o
:I:
(!)
Z-:r
u
~

Q..

EFFECT OF BODY N~SE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
.40

.to

••5

.10

.111

.10

2: .n
-J
U

~zw
- .05
U-u..
LA..
Wo
U

ANGLE OF ATTACK, ALPHA, DEGREES
DATA fET IlYMBOL CONFIGURATION DESCRIPTION
CCStOIS) () HSFCll08 NR IIOC ORBITER BtlW26EleV5e
eC5t03S) ZS M8FC508 NR ItOC ORBITER BISWI6EleV'6
eCH04S1 <> HSFC508 NR SlOC ORBITER B14K5W2e£teV.e

HACH 0.'8a

lETA
0.000
0.000
0.000

REFERENCE INFORHATION
SRE" 8.4"10 50 IN
lRE" 1.68'0 INCHES
BRE" 4 .8780 INCHES
XHIU' 1.8080 I NCHE a
YHRP 0.0000
ZHIt~ - 0.08'0 INCHES
ICAlE 0.00.... ICAlE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
•40

•11

.10

.11

.10

:I: .l!l
...J
U. .10
~

Z
W

.05
U

LL
LL .00
W
0
U

~
-.05

Z
W
:I: -.100
:I:

(!)
-.15Z....

J:
U
~ -.20

Q..

-.21

-.SO

-.S'

. .. . . . •

·

~
·
·

~

~
·

~
-

)a ·

I~
·

"'l
~

·

"
·

~ ·, ·
~

~ ·
·

"i
~
~ ,,6 . ~

IIU

~ -;: IA' ~ ·
~~

-.
ANGLE OF ATTACK. ALPHA. DEGREES

- , o , 10 15 l!0 25 10 15

DATA SET lIYHBOL CONFIGURATION DESCRIPTION
(C"DIlIl (.) HSFC509 NR lIOC ORBITER BI2W26EI6Y1I6
(C"OllSI Xi "SFC509 NR lIOC ORBITER B11IW26E16Y1I6
(C5104l11 <> "8FC509 NR IIOC ORBITER BI4KlIW26EI6Y1I6

HACH 1.184

BETA
D.ono
0.000
0.000

REFERENCE INFORMATION
IREF '.4420 lI8 IN
LREF 2.8'110 INCHES
BRE,. 4.81110 INCHES
XHRP S.801l0 INCHES
YHRP 0.0000
ZHRP - 0.0"0 INCHES
'CALE 0.0044 SCALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LDNGITUDINAL CHARACTERISTICS
.40

.aD

.a'

..,

I , , , , '-' , , , , , . , -, -, -, , , , . . . ..
·

:
,

·

·

~
:

·
t"& ·....
~

·
~

~~
·

~~ ·
·

~ L..-
A. ........ ·
~

"'"'A-. -
""-A.... "'B-.- ·
~

~ ~
~ """Ii ""-Q
~
~

-
·

·

.IS

• ItO

.05

.00

.10

-.so

-.20

-.15

-.10

-.05

Q..

t­
Z
W
1:
o
:t:

(!)
Z....
:I:
U
t-

.
t­
Z
W

U

lJ...
lJ...
W
o
u

1:
...J
U

ANGLE OF ATTACK. ALPHA. DEGREES
-.40

-IS -10 - , o , so 20 25 so s,

DATA SET SVHBOL
(C'IOISI Cl
(C5103SI ZS
(C5104$1 <>

NACH

CONFIGURATION DESCRIPTION
HSFC509 NR IIOC ORBITER B12W26E16V36
MSFC509 NR IIOC ORBITER B13W26E16V36
MSFCS09 NR HOC ORBITER BUK3W26E16V36

s .ges

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
&REF ••4420 SQ IN
LREF 2.6930 INCHES
BREF 4.6780 INCHES
XMRP 3.8080 INCHES
TMRP 0.0000
ZMRP - D.OggO INCHES
SCALE 0.0044 SCALE
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. . . • • • . . . . . . . . ... . • .. -

-
.~ A

V :vr .......
~

J

JfSV
/

/
~

~
/II

~

~

/
~

~ ~

,wi

t)J
/

IJ'

-

EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
, .4

-0.1

-0 ••

'.0

'.1

0.1

0 ••

-.J 0.4U.
I-
Z
W 0.2

U

lL.
lL.
W 0.0
0
U

l-
lL. -0.2

-.J

-0.4

ANGLE OF ATTACK. ALPHA. DEGREES
-S.O

-15 -aD - 5 a I '0 IS 20 25 SO .1

DATA SET IYMBOL CONFIGURATION DESCRIPTION
CC'SOISI () M8FC'09 NR IIOC ORBITER BIZWZ6EI6V36
CC'103S1 II M8FC'09 NR IIOC ORBITER B13WZ6E16V3.
CC'10.81 <> M8FC'09 NR IIOC ORBITER BI4K3WZ6EI6VS6

HACH 0.805

ETA
0.000
0.000
0.000

~EFERENCE INFORMATION
IREF •••• 20 IQ IN
L~EF 2.6930 INCHES
.REF •• 67110 INCHE II
XHRP 3.80110 INCHES
YHRP 0.0000
ZHRP - 0.0990 INCHES
SCALE 0.00.. ICALE
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I'1020illtoso- S-10

•• . . .... . . . . • • . . . .
·

~
·

~

.A... A ~~ ·
~~~;

-rr ·./
f' -

" ··

/
)fS

·./' ·

) v
/

/ ·

/I
r

/)(

·

O.I!

-1.0
-15

-0 ••

-0.4

EFFECT 6F B6DY N~SE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
1.4

-0 ••

I.C

0.4

1.0

0 ••

0 ••

l-
LL -O.I!

...J

I­
Z
W....
U....
lJ..

t:i 0.0
o
u

ANGLE OF ATTACK, ALPHA. DEGREES
OArA SET SYHBOL
(CSIOISI Cl
(C'IO;'SI . IS
(C'I 04S 1 <>

HACH

CON~I~URATJON DESCRIPTJON
Hs~c,oe NR IIOC ORBITER BI2W2SEI6VS6
HS~C'09 NR IIOC ORBITER BISW26EI6VS6
HS~C'09 NR IIOC ORBITER BI4KSW26EISV56

o••e.

lETA
D.DDD
D.DOD
D.OOO

RE~ERENCE IN~ORHATION

IREI'" 11.4420 se IN
LREI'" 2.6eso JNCHES
IRE~ 4.6180 JNCHES
XHRP 5.8080 JNCHES
YHRP 0.0000
ZHRP - o.oeeo JNCHES
SCALE 0.0044 SCALE
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EFFECT ~F B~DY N~SE SHAPE ~N BASIC L~NGITUDINAL CHARACTERISTICS
'.4

'.It

'.0

D••

D••

-.J
0.4U......

Z
W O.It-U....
lL.
lL.
W 0.0
0
U

.....
lL. -o.e
-.J

-0.4

-D ••

-D ••

. . . . . . . . . . . . . . . ...
~

~
& ~

- ~ ~

.AY ~

/
/'r

1,/ -
./

/
/

)
(' -

/ -

/ -

~
jiI

tS

.
ANGLE OF ATTACK. ALPHA. DEGREES

-ne - s o s to as 10 15 10 15

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(C8101S1 () MBFC509 NR IIOC ORBITER B12W26E16V36
(C5105S1 ZI MSFC509 NR IIOC ORBITER BI3W26EI6V36
(C5104S1 <> MSFC509 NR IIOC ORBITER B14K3W26E16V36

HACK 1.194

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 8.4420 S8 IN
LREF 1.6930 INCHES
IIREF 4.67.0 INCHES
XMRP 1.6080 INCHES
YMRP 0.0000
ZMRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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EFFECT OF BODY N~SE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS, , , . .. , . . . . . . . , , . . ..

-
~

-Ii~

~.A

~
~ -

/
, -

/'
".

/
~

/
"..

-

/
p-

~

.

1.4

1.1

I.a

a.e

a.e

-.J a.4U.
~

Z
W a.2-.U
lI..
lI.. a.aW
0
U

~

lI.. -a.2

-.J

-a.4

-a.e

-a ••

-I.a
-15 -10 - II o I 10 15 20 25 aa .5

ANGLE OF ATTACK. ALPHA. DEGREES
DA TA SET SYMBOt.
CC5tOISl 0
CC5tOllSI n
CC5t04S1 <>

MACH

CONFIGURATION DESCRIPTION
MSFC5D9 NR ISoe OR81TER 812W26E16VS8
MSFC509 NR lloe ORBITER 81SW28E18VS8
MSFC509 NR lloe ORBITER BI4KSW28EI8VS6

1.961

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 9.4420 S8 IN
lREF 2.81S0 INCHES
BREF 4.87eo INCHES
XMRP S.608o INCHES
YMRP 0.0000
ZMRP - 0.0190 INCHES
BCAlE 0.0044 SCALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
• • . . . . . . . .. . . . .

·

·
,

·

I~

~
~

·

I ·
~"",J ·u "IW

I
1/
r ·J ·

/ ·
·

~
·

~.

~ /' ·,
~V ·

~.A. ..... .... ..",. ·- -
ANGLE OF ATTACK. ALPHA. DEGREES

-so - II o I 10 10 15 so .5
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(C'IOISI () HSFC'09 NR IIOC ORBITER B12W26E16VS6
(C5JOllSI n MSFC509 NR HOC ORBITER BlSW26ElCIVS6
(C'104S1 <> MsFC'09 NR HOC ORBITER BUK5W28EI6VS8

MACH 0.80'

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF ••4420 SQ IN
LREF 2.8950 INCHES
IIREF 4.81'0 INCHES
XHRP 5.8060 INCHES
YMRP 0.0000
ZHRP - 0.0990 INCHE S
SCALE 0.0044 ICALE
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EFFECT 6F B6DY N~SE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
.'D

.7'

.70

••5

lL. ••0

0
U

.55
......
Z
W- .50
U

lL.
lL. .45
W
CD
U

(!)
.40

<
0::
0 .35

>-
0
CD .30m
W
0::
CD .25lL.

.eo

• III

.10

.05

. • • • • ••• • • ,
'" . . .

·

·

·, ·
·,

~ :

./ -
-

"
-

j f -

~
~

-
-

" -

~ / ·

" 7 -

~ ~
--

'" #~ -
I~ A

. ~- ·
"""

~... ·

ANGLE OF ATTACK. ALPHA. DEGREES
.00

-IS -10 - S o II so u 20 ltD as

HACH D.eee

DATA lJET SYMBOL
1 CSIOI S 1 0
IC5103S1 n;
IC510.. S1 <>

CON~I~URATION DESCRIPTION
HS~C509 NR IIOC ORBITER BI2W26ESeVS6
M8~C509 NR IIOC ORBITER B13W26EleV36
HS~C509 NR IIOC ORBITER BI .. K;W26EI6V36

eETA
0.000
0.000
0.000

RE~ERENC£ INFORHATION
SRE~ e ..... 20 S8 IN
L.EF 2 ••930 INCHES
BREF .... 'eo INCHES
XHRP 3 ••0eo INCHES
YHRP 0.0000
ZMRP - 0.0990 INCHES
SCALE 0.00.... SCALE
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EFFECT ~F B~DY N~SE SHAPE ~N BASIC L~NGITUDINAL CHARACTERISTICS
••a

.71

.7a

••5

I.L. .ea
a
u. .15
~

Z
W

.50
U-I.L.
I.L. ••5
W
0
U

(!)
••0

<
0::
a .S5

>-a
0 .lIOm
w
0::
0

.R5I.L.

.RO

.15

.10

.0lS

I I . . . . . . . . . . . . . . . . ·
C&l ·

/ ·
-

Jr -

/
/ ·

~jf -

" ·
·

I
I ·

..A

/ ·

i jl ·-

" ) (
-

~

" ~
, ~ ~

~ -
......~ / -
~ A ..

.... ·

ANGLE OF ATTACK. ALPHA. DEGREES

•ao
-15 -no - 5 o • sa 15 20 25 lIa at

DATA SET 8YHBOL CONFIGURATION DE8CRIPTION
(CISIOIS) () H8FCIS09 NR IIOC ORBITER BI2W26EI6V'6
(CISI0'8) ZS M8FCIS09 NR IIOC ORBITER BI'W26EI6V'6
(CISI04S) ¢ MSFCIS09 NR HOC ORBITER BUK3W26E16V'6

MACH 1.1'4

BETA
o.aoo
0.000
0.000

REFERENCE INFORMATION
sREF '.4.20 se IN
LREF 2.6"0 INCHES
BREF 4.6780 INCHES
XMRP '.6080 INCHES
YMRP 0.0000
ZMRP - 0.0"0 INCHES
SCALE 0.00.4 SCALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
••0 • • . . . . . .. ... . • . . . ' .

.
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.20 t---x-~---t----+--+----+---t---~-+-v..---+---+---+----t.

• 15 ~ ! •

•10 t-";---~-t_~~~.A~+---... -f-----fA-~---:-~IIl~!f----+-----I-----t----+----_-f

.011~~~~I>.~~___+____+____+__+_~
I'" '>JI

LL
a
u.
.....
z
w-u-lL.
LL
W
o
u
t!)

<a::
a
>­o
om
w
0::o
lL.

-10 - I o 10 eo 2. 30 .,1

ANGLE OF ATTACK. ALPHA. DEGREES

NACH g .g81

DATA !lET IIYMBOL
(C.101t1l Cl
(C.103S1 n
(C'104S1 <>

CON~IGURATION DESCRIPTION
MS~CII09 Nft 110C ORBITER B12W26EseV36
MS~C'09 NR 110C ORBITER B13W26E16V36
MSFC.09 NR SlOC ORBITER B14K3W26E16V36

IBETA
0.000
0.000
0.000

RE~ERENCE IN~ORMAT1ON

eRE~ '.4420 SQ IN
LRE~ 2.8930 INCHES
8RE~ 4.8780 INCHES
XMRP 3.80S0 INCHES
VMRP 0.0000
:l:NRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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ANGLE ~F ATTACK. ALPHA. DEGREES
o- 5-10
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
10

-10-n

-.
-.

•
lL.
0.....
-l 4.
0

.....
< 2Q:

C)

<
Q:
0

0
>-
0
0
m
w
Q:
0 - 2
lL.

I
.....
lL.

-l
- 4

DATA lI£T SYMBOL CONFIGURATION DESCRIPTION
(C'IOIS)' () MSFC'09 NR IIOC ORBITER B12W26E16V38
«(5103S) rs MSFC'09 NR IIOC ORBITER B13W26E16V36
IC'104S) <> MSFC'09 NR 110C ORBITER B14K3W26E16V38

HACH 0 ••0'

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 8.4420 S8 IN
LREF 2.8830 INCHES
BREF 4.8780 INCHES
XHRP S.80S0 INCHES
YHRP 0.0000
ZHRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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EFFECT BF B~DY N~SE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
10

•

.
o
~

<
0::

(!)

<
0::o
>­o
o
CD
w
0::o -2
ll..

I
~

ll..

ll..o
"-J ..

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHB~ CONFIGURATION DESCRIPTION
(C510IS) () NSFCSD9 NR IIOC ORBITER B12W26E16V56
(C510SS) IS MSFCSDI NR IIOC ORBITER BI3W26E16V36
(Cuo.. S) ¢ MSFC5D9 NR HOC ORBITER BUK5W26E16V56

. MACH D.s.e

eETA
0.000
D.DDD
D.DDD

REFERENCE INFORMATION
SREF ...... 20 S8 IN
LREF 2.6150 INCHES
eREF ".6780 INCHES
XNRP 5.6080 INCHES
YNRP 0.0000
ZMRP - 0.0190 INCHES
SCALE 0.00.... SCALE
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.,102520IS10,
ANGLE OF ATTACK. ALPHA. DEGREES

o- 5-10
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I
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EFFECT ~F B~DY N~SE SHAPE ~N BASIC LONGITUDINAL CHARACTERISTICS
10

•

-10-I'.

- "

- .

•
LL
Cl
"-
-l 4.
0-~
< I0::

(!)

<
0::
Cl

0
>-
Cl
0
CD
W
0::
0 - I
LL

I
~

LL

-l
- 4

DATA SET SYHBOL CONFIf;URATlON DESCRIPTION
(C,ID1S1 () HSFC5D9 NR IIOC ORBITER BI2W26EI.V'6
(CllDSSI Zl HSFCSD9 NR 110C ORBITER Bl'W26ES6V'6
(C51D481 <> H,FC509 NR IIOC ORBITER BI4KSW26EI.V'.

BETA
0.000
0.000
0.000

REFERENCE INFORHATION
&REF 9.442D SQ IN
LREF 1.69'0 INCHES
BREF 4.67'0 INCHES
XHRP 1.60S0 INCHES
YHRP 0.0000
ZHRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
- 5-10
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EFFECT OF BODY NOSE SHAPE ON BASIC L6NGITUOINAL CHARACTERISTICS
aD

'.

.
o

•

ll..
o
"--oJ 4

I­
<
0::

C)

<
0::
o
>­o
o
m
w
0::
o
U.

I
l­
ll..

-oJ

OA TA SE T I YHBOL
(C5101S1
(C5IOSS1
(C5104S1

MACH

CONFIGURATION DESCRIPTION
HSFC50V NR lloe ORBITER BI2W26EISVSe
H8FC50V NR lloe ORBITER BIsW26EleVSe
HSFC50V NR lloe ORBITER BI4KSW26EI6VS6

•.V.'

BETA
0,000
0.000
0,000

REFERENCE INFORHATION
SREF 1.4420.e IN
LREF 2 ••150 INCMEI
IREF 4 ••710 INCMEI
XMRP S.IOlO INCHES
YMRP 0.0000
ZMRP - O.OIVO INCHES
SCALE 0.0044 SCALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
• • . . . . . . . •

·
·

- - ~~- - -
~A

.... .... ......
A ...... A .... ..... A. A-

I- - .. .... ... -I"" - - .,., -
~ -

'B-V

·
·

ANGLE OF ATTACK. ALPHA. DEGREES
DATA 'ET SYHBOL CONFIGURATION DE8CRIPTION
(C'101.' () H8FC'09 NR IIOC ORBITER B12W26E16VS6
(C'105" n M8FC'09 NR HOC ORBITER BISW28E18VS8
(C'10451 <> M8Fc,oe NR HOC ORBITER BI4KSW28EUVS.

REFERENCE INFORMATION

I ••

I
I- 1.4
t!)
Z
W
-J

>- I.ea
0
m
I-
Z 1.0
W
U
0::
W
Q.

0 ••

-J
.......
Q.
U 0 ••
x

W
0::
::> 0.4
(/)
(/)
W
0::
Q.

o.e
lJ..
0

0::
W
I- 0.0
Z
W
U

-J
< -o.e
Z-a
::>
l-

t!)
-0.4

Z
0
-J

MACH

-so

0.60'

-. o • 10

BETA
0.000
0.000
0.000

11 20 e,

'REF
LREF
IIREF
XMRP
YMRP
ZMRP
ICALE

10

9.4420
2.11950
4.117110
1.110110
0.0000
0.0'90
0.0044

IS

•• IN
INCHEI
INCHES
INCHES

INCHES
SCALE
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W
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::> 0.4
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W
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lL.
o
0:
W
I­
Z
W
U

EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
I.'

-oJ
......
Q.
U D.e
X

D.e

I-
Z 1.0
W
U
0:
W
Q.

:r:
I- I ••
C)

Z
W
-oJ

>- 1.1
o
o
OJ

ANGLE OF ATTACK. ALPHA. DEGREES
-o.e

-S5 -10 - 5 10 20 25 so 15

DATA SET.SYHBOL CONFI~URATION DESCRIPTION
CCSIOSSI () HSFCS09 NR IIOC ORBITER B12W26E16V36
CCSI03S1 IS HSFC509 NR IIOC ORBITER B13W26ES6V36
(CU04SI <> HSFC509 NR HOC ORBITER BUK3W26EUV36

MACH 0 ••••

ETA
D.DOD
O.OoD
0.000

REFERENCE INFORHATION
SREF ' ••420 SQ IN
LREF 2.e.ao INCHES
IIREF 4.e?8D INCHES
XHRP S.eDeD INCHES
YHRP 0.0000
ZHRP - 0.0110 INCHES
'CALE 0.0044 SCALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS. I I I '. . ... . .. . . T-. I I
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·
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ANGLE OF ATTACK. ALPHA. DEGREES

I ••

J:
~ S .4
l!)
Z
W
-.J

>- S.2a
[)
CD

~

Z S.D
W
U
a::
w
0-

D.e

-...l
.......
0-
U D••
X

W
a::
::J 0.4
(f)
en
w
a::
0-

lL..
0.2

[)

a::
w
~ 0.0z
w
U

-...l
< -0.2
Z-a
::J
~

l!)
-0 ...

z
[)
-...l

-0 ••
-S5 -SO - I D I 10 II 20 110 15

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(C5101S1 () MIFC509 NR IIOC ORBITER B12W26E18V1I8
(Cll OilS I II MIFCl09 NR I10C ORBITER Bll1W26E16VlI8
(C5104S1 <> MaFC509 NR 110C ORBITER BI4KlIW28EI.VlI.

MACH S.11I4

lETA
D.DOD
D.DOO
D.DDO

~EFERENCE INFORMATION
aREF 11.4420'11 IN
LREF 2.811110 INCHEI
IRE,. 4.8780 INCH!:'
XMRP S.8010 INCH!:.
YMRP 0.0000
%MRP - 0.011110 INCH!:I
ICALE 0.0044 'CALE
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EFFECT 6F B6DY N~SE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
I ••

I
~ 1.4
C)
Z
W
..J

>- I.!
0
0m
~z 1.0
W
U
a:::
w
a..

o.e

..J
"-a..
u o.e
X.
W
Q:
:> 0.4
(fl
(fl
W
Q:
a..

D.!u.
0

a:::
w
~ 0.0
Z
W
U

..J
< -O.I!
Z....
C
.:l
~.... -0.4l!:l
Z
0
...J

-10 - I o I 10 20 115 10 II

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET 8YMBOL CONFIGURATION DE8CRIPTION
(C5t0181 () M8FC509 NR IIOC ORBJTER BI2W2eEI6VII
(C510581 IS M8FC509 NR IIOC ORBJTER BIIW2IEleVI6
(C510481 ~ M8FC508 NR IIOC ORBJTER 814KIW2eEIIVI8

MACH 1.161

lETA
0.000
0.000
0.000

REFERENCE INFORMATION
IREF 1.44!0 SCI IN
LAEF Z.1810 INCM~5

BREF 4.17eo INCHES
XMRP 5.1080 INCHES
YMRP 0.0000
ZMRP - O.DUO INCH~'

ICALE O. DOH aCA LE
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EFFECT ~F B~DY N~SE SHAPE ~N BASIC L~NGITUDINAL CHARACTERISTICS
1.0

I.'

I ••

1.4

I..
Z
U. 1.0
I-
Z
W......

D••U

lL.
lL.
W d ••
0

·U

W 0.4
U
a:::
0
lL.

D••
...J
<
1:
a::: 0.0
0, Z

-D ••

-0.4

-D.'

-D.'
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'/
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-
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~
V -
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~

J
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~
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r'~
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ANGLE OF ATTACK. ALPHA. DEGREES
-1.0

-IS -10 - II o 5 10 III 10 15 10 40 4' '0 .0 .5

DATA 'ET .YMBOL CONnc;URATION DESCRIPTION
(0510181 () M8FC509 NR IIOC ORBITER B12W26E16V36
(0510381 ZS MSFC509 NR IIOC ORBITER B13W26E16V36
(0510481 <> MIFClI09 NR IIOC ORBITER B14K3W26E16V36

RE,.ERENCE INFORMATION

MACH 2."0

BETA
0.000
0.000
0.000

IRE,.
LREF
eRE,.
XMRP
YMR'
ZMRP
ICALE

'.4420
1.6'30
4.117S0
5.60110
0.0000
0.0880
0.0044

S8 IN
INCHE8
INCHES
INCHE8

INCHE8
SCALE
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S.I
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EFFECT 6F B6DY N6SE SHAPE DN BASIC LDNGITUDINAl CHARACTERISTICS
••0

•••

z
U

I-
Z
UJ......
u·

u.
u.
w
0
U

LJJ
U
Ct:
0
U.

..J
<
J:
Ct:
0
z

I

ANGLE OF ATTACK. ALPHA. DEGREES
-s.O

-II -so - I o I 10 211 55 40 10 II 10 I'

"ACH 4.858

DATA llET IIVMBOL
(05101111 £:)
(0510'11) IS
(0510.11) <>

CONFI~URATION DESCRIPTION
MS~C509 NR .Ioe ORBITER B12W26EI6Y'6
MSFC509 NR lloe ORBITER BI,W26EI6Y'6
"SFCI09 NR lloe ORBITER BI.K'W26E16Y'6

KTA
0.000
0.000
a.Ooo

IIIlEFERENCE INFORMATION
aRE" •••• 20 SQ IN
IoREF •• '9'0 INCHES
IREF ••6710 INCHEI
XMRP 5.6010 INCHEII
YMRP 0.0000
ZMRP 0.0990 INCHES
SCALE 0.00•• IICALE
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EFFECT ~F B~DY N~SE SHAPE ~N BASIC L~NGITUDINAL CHARACTERISTICS, , , .. , . ... . .... .
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ANGLE OF ATTACK. ALPHA. DEGREES

.10

• t •

• t •

• t4

LL.
< .t.U

~

Z .to
W
-.
U-.

.011LL.
LL.
W
0
U .011

W
U
Q:: .040
LL.

-.J
< .02
-.
X
<
>-

.00

0
0
m
w -.02
Q::
0
lL.

-.04

/
-.011

-.08

-.to
-til -to - IS o 5 to 10 15 liD 40 45 50 60

REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTION
105S0S8) () MSFC509 NR SSOC ORBITER BS2W26ES6VS6
I05103S) ZS MSFC509 NR ISOC ORBITER BS3W26ES6V36
105(048) <> MSFC509 NR SIOC ORBITER BI4K3WZ6ES6V36

MACH ••990

BETA
0.000
0.000
0.000

SREF
LREF
'REF
.MRP
YMRP
ZMRP
SCALE

'.4420
•• 6.30
4.6710
3.6010
0.0000
0.0"0
0.0044

SQ IN
INCHES
INCHES
INCHES

INCMEt
SCALE

\
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•• e
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••4

.oe

.oe

.oe

-.02

-.oe

-.04

EFFECT 6F B60Y N6SE SHAPE 6N BASIC l6NGITUDINAL CHARACTERISTICS
.10

•••
•• e

~

Z
W

U

1I.
1I.
Wo
u
w
u
~
o
1I.

-J
<.....
X
<
>­oo
00
w
~o
1I.

1I.
<
U

-.06

-.10
-111 -so - I o I .0 II ao aD 40 45 50 .,

ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA IlET SYMBOL CONF"IGURATlON OE8CRIPTION

C05101S' () M8FC509 NR ISOC ORBITER BS2W26E16V56
C05105S' ZS M8FCI09 NR SIOC ORBITER BI5W26ES6V56
C05104S' <> M8FCI09 NR IIOC ORBITER BS4K5W26EleV5.

NACH 4.959

IlETA
0.000
0.000
0.000

SREF
LREF
BREF
llMRP
.,NRP
ZNRP
SCALE

9.4420
e.6950
4.e780
8.'060
0.0000
0.0990

·0.0044

III IN
INCHES
INCHEI
INCHES

INCHEI
ICALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LCNGITUDINAL CHARACTERISTICS
.10

.1'

.11

.14

.12

en
<u .10

t-
Z .08W

U

LL .01
LL
W
()
U .04

W
U
0::
() .02
LL

...J
< .00

X
<
W -.02
(/)

<en
-.04

-.08

-.08

, , I , , I I . . , . ... . . , " , I ,
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·
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·
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..... ..... ..... ,ft."" A.A .A. ..... ..... .... ... .A. .... AA. IA. ·- - - -- .",.. - ..... A A. ..... iA.. • ~ A. .....---" .... - - -- - - ~ iA.- - ..... 1""-

·

. .
ANGLE OF ATTACK. ALPHA. DEGREES

-10 - 5 o 5 10 IS 20 211 aD 40 45 50 55 .s

REFERENCE INFORMATIONDATA SET SYMBOL
10510151 0
1051 Olllll z:s
105104111 <>

MACH

CONFIGURATION DESCRIPTION
MsFC509 NR IIOC ORBITER BI2WZ6EIIVII
M8FC509 NR IIOC ORBITER BIIWZIEIIVle
MsFC509 NR IIOC ORBITER BI4KIWZeEleVIe

2.11110

BETA
0.000
0.000
0.000

SREF
LREF
IIREF
XMRP
'HRP
IHRP
SCALE

11.4420
1.19110
4.1780
5.11080
0.0000
0.09110
0.0044

sll IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT DF BDDY NDSE SHAPE DN BASIC l6NGITUDINAl CHARACTERISTICS
.10

.s.

~

Z
W

U

l.L.
l.L.
W
o
U

W
Ucr
o
l.L.

...J
<
X
<
W
fJ)

<m

m
<
U

-.ID
-15 -SD - 5 a II so 25 411 .., SD 55 SD .,

ANGLE OF ATTACK. ALPHA. DEGREES
~EFERENCE INFORMATIONDA TA liE T SYMBOL

CDUOSS) 0
CDUO'S) IS
CD'S048) <>

HACH

CONFIGURATION DESCRIPTION
MSFCI09 NR ssoe ORBITER BS2W26ES8V36
MSFCI09 NR SSOC ORBITER BS3W26ES6V36
MlIFCID9 NR ISoe ORBITER BS .. K3W26ES6V36

4.".

BETA
0.000
0.000
0.000

8REF
LREF
BREF
XHRP
"HRP
%HRP
SCALE

....420
2.8950
4.S7.0
5.eDeD
0.0000
0.0880
0.0044

lie IN
INCHES
INCHES
INCHES

INCHE II
SCALE
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EFFECT ~F B~DY N~SE SHAPE ~N BASIC LDNGITUDINAL CHARACTERISTICS
.40

• 11

.10

.25

.20

:t: .SII
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U

.SO.-
Z
W..... .05
U

LL.
LL. .00
W
0
U

.- -.05

Z
W
:t: -.SO0
:t:
(!)

-.S'Z.....
:I:
U.- -.20

Q..
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-.lIS
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·
·
·
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~~ l).......
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~ - -. ·-.

'X" Y ~

·

ANGLE OF ATTACK. ALPHA. DEGREES
-.40

-S5 -so - , o , so is eo e, 10 5' 40 4' '0 80 85

DATA SET SYMBOL CONFI~URATION DESCRIPTION
(05101S1 () M'FC'09 NR IIOC ORBITER B12W26E16VS6
(05105" ZS M'FC'09 NR IIOC ORBITER B1SW26E16VS6
(05104S1 <> MSFC'09 NR IIOC ORBITER BI4KSW26EI6VS6

MACH 2.11110

IIETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF ••4420 III IN
LIIEF 2.811S0 INCHEI
BREF 4.67S0 INCHEI
XMRP 5.6080 INCHEI
YMRP 0.0000
ZMIIP 0.011110 INCHEI
acALE 0.0044 ICALE
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.00

.05

.10

-.15

-.10

-.25

-.15

-.10

-.10

-.05.....
z
W
1:
o
1:

C)
Z......
r
u...........
0..

.11

EFFECT 6F B60Y NBSE SHAPE 6N BASIC L6NGITUDINAL CHARACTERISTICS
.40

.10

.10

.15

1: .15
...J
U

.....
z
w......
U

LA..
LA..
W
o
u

-10 - I o I so u ao II '0 40 10 II

ANGLE OF ATTACK, ALPHA, DEGREES

MACH 4 ••'.

REFERENCE INFORHATIONDATA lIET SYHBOL
10510lS1 0
10'10~SI Z1
10510.. S1 <>

CONFIGURATION DEICRIPTION
HSFC'09 NR IIOC ORBITER BI2W26E1SV5S
H,FC'09 NR SIOC ORBITER BS5W26ES6V5e
HSFC'09 NR SIOC ORBITER BS4K5W2SESsV5S

BETA
0.000
0.000
0.000

MEP:
UEF
eREF
XMRP
YMRP
ZMRP
ICALE

...... 20
1.69'0
... S780
1.8080
0.0000
0.0••0
0.004"

III IN
INCHES
INCHEII
INCHES

INCHEI
ICALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
S.4

0 ••

0 ••

...J
0.4U.

~

Z
W 0.2

U-.
lJ..
lJ..
W 0.0
0
U

~

lJ.. -0.2

...J

-0.4

-D ••

-D ••

ANGLE OF ATTACK. ALPHA. DEGREES
-1.0-n -so - 5 o 5 SO 15 eo 25 3D 35 40 45 50 .0 .s

DATA SET SYHBOL CONFI&URATION DESCRIPTION
CO'IOIS)' 0 HSFC'09 NR HOC ORBITER BI2W26El.V36
CO'103S) Zi HSFC'09 NR IIOC ORBITER B13W26EleV36
CO'(048) <> HSFC'09 NR IIOC ORBITER B14K3W2eE16V36

MACH ~ •••D

!lETA REFERENCE INFORHATION
0.000 8REF 11.4420 Sll IN
0.000 LREF 2.61130 INCHES
0.000 IREF 4 ••760 INCHES

XHRP S ••080 INCHES
YHRP 0.0000
ZMRP 0.011110 INCHES
SCALE 0.0044 SCALE
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EFFECT ~F B~DY N~SE SHAPE DN BASIC L6NGITUDINAL CHARACTERISTICS
1.4

I.a

1.0

0 ••

o.e

-I 0.4U

I-
Z
W o.a-U
lL.
lL.

0.0W
0
U

l-
lL. -o.a
-I

-0.4

-o.e

-0.8

. . " • • • •• ... , , " , , ., , 0' ...-, -.-.-. . ,--0. ... ., , ,
·

·
.. .. A A ...

.. - r-1iII"'f: ·
A~~ ·

.v~ ·

,.IJ
,/' ·

~
f'..

tad~
JBt!j~

-.
·

~
~ ·

~AJ-
-
·
·

·
·

.
ANGLE OF ATTACK. ALPHA. DEGREES

-1.0
-IS -10 -, o so IS aD &, 110 II' ·40 4' '0 80 .,

DATA eET sYHBOI.. CONFIGURATION DESCRIPTION
(O'IOISI (.) HSFC,09 NR lloe ORBITER B12W26E16VS6
(OliOS.) IS HSFC'OIl NR Hoe ORBITER B1SW26ES6VS6
(0'10".) <> HSFC'OIl NR Hoe ORBITER BI4KSW26ES6VS6

HACH 4.11'11

BETA
0.000
0.000
0.000

REFERENCE INFORHATION
SREF 11 ..... 20 S8 IN
LREF a.611S0 INCHES
BREF 4.6780 INCHES
ICHRP 1.11080 INCHES
'l'HRP 0.0000
ZHRP 0.011110 INCHES
SCALE 0.00.... SCALE
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EFFECT OF BODY NOSE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
I.?

I ••

•• S

t.4

I ••
ll..
0
U 1.2.
I-
Z 1.1W

U

ll..
1.0

ll..
W
0 O.ll
U

(!)

O.~<
0':
0

>- 0.7
0
0m
w 0 ••
0':
0
ll..

0.11

0.4

0.11

0.2

0.1

I I I I . .. .. .. . .. .. .. ... . " ,:
R-,;

f" ·
}J; ·

if
/( :

·

Jf :

I ·

1I
j~ ·

V :
·

/ :

rJ
..

~
·

IflI

~ :

~ A~
A A

A A AA...l~-- -. .........
..

ANGLE OF ATTACK. ALPHA. DEGREES
-aD - III o 5 10 aD a5 10 15 4D 411 50 .0 .,1

DATA SET IIYMBOL CONFI~URATION DESCRIPTION
IDIIIOllII () MSFCII09 NR 110C ORBITER B12W26E16VII6
1DII1 0311 1 n MSFC5011 NR 110C ORBITER BUW26EI6VII6
IDIII0481 <> MSFCII09 NR 110C ORBITER B14KIIW26EI6VII6

REFERENCE INFORMATION

NACH 2.9110

BETA
0.000
0.000
0.000

SREF
lREF
BREF
XMRP
TMRP
ZMRP
leAlE

1l.442o
2 ••930
4.11780
11 ••080
0.0000
0.01l1l0
0.0044

1I11 IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT DF BDDY N~SE SHAPE BN BASIC LBNGITUDINAL CHARACTERISTICS
I."

I ••

s ••

i.4

S .a
lL.
0
U s ••

~

Z S.l
W......
U

lL.
LO

lL.
W
0 D.'
U

t!)

< D.'
Q::
0

)0- D.?
0
0
CD
W d.'
Q::
0
lL.

0.11

0.4

o.a

a.s

," , . , , . • • • •• • . , ~

·
I

J :,
j

p ·

/ :
·

'r :
~ ·

/ ·
{ ·

I ·,
:

/
~
7

17
I r ·

·
~

IJWtJiII -
A :

... " ... .... " ~... ...
I,,:," ..... -.- - ,--

0.0
-III -so -. o • 10 III eo aD a5 40 45 50 55 80 .5

ANGLE OF ATTAC~. ALPHA. DEGREES
DATA 'ET SYMBOL CONFIGURATION DE.CRIPTION
C05101.1 () M.FC509 NR 1iOC ORBITER Bl2WZ6El8VlS6
C0510S.1 IS M8FC'08 NR SIOC ORBITER BllSWZ6El6VlS6
C05104.1 <> M.FC'09 NR IIOC ORBITER Bl4KlSWZ8El8VlS8

MACH 4 ••"

BETA REFERENCE INFORMATION
0.000 aRE" '.4420 .ll IN
0.000 LRE" ••8.50 INCHES
0.000 IIREF 4.8?'0 INCHES

XMRP '.80'0 INCHES
YMRP 0.0000
ZMRP 0.0110 INCHE.
ICALE 0.0044 ICALI
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EFFECT ~F B~DY N~SE SHAPE ~N BASIC L~NGITUDINAL CHARACTERISTICS
10

•

I

.
o
I­
<
0:::

t!)

<
0:::
o
>­o
om
w
0:::o
LL

I
l­
LL

-J

LL
o
......
-J 4

ANGLE OF ATTACK. ALPHA. DEGREES
-10

-HI - II a II 10 18 10 110 1111 40 45 50 ID

REFERENCE INF~HATIONDATA lIET 8YHBOL CONFIGURATION DESCRIPTION
(D5IDI81· 0 HSFC509 NR SlOC ~BITER B12W26E1l5V36
(0510381 ZS M8FC509 NR IIOC ~BITER BI3W26ESIIV3'
(0510481 <> ~8FC509 NR SIOC ORBITER BS4K3W26ESIIV36

MACH

IlETA
0.000
0.000
0.000

8REF
LREF
IREF
XMRP
YMRP
ZMRP
SCALE

'.4420
2.1930
4.17110
S.IOIIO
0.0000
0.D990
0.OD44

let IN
INCH! S
INCHES
INCHES

INCHES
SCALE
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EFFECT OF B~OY N6SE SHAPE ON BASIC LONGITUDINAL CHARACTERISTICS
10

to­
<a::
C)

<a::
o
>­o
o
m
w
a::
o
lJ..

I
to­
lJ..

...J

•

.
o

lJ..
o
......
...J 4

-10
-lIS -10 - 1 o 1 10 II 80 81 aD 40 41 so 10 IS

ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONOA TA SET SYMBOL

(OUOSS) n
(0'S03S) IS
(OUO"" <>

MACH

CONFIGURATION DESCRIPTION
MSFc,oe NR ssoe ORBITER BS2WZ6ESIvai
MSFc,oe NR ssoe ORBITER BSIWZIESIVII
MSFc,oe NR ssoe ORBITER 8S4KIWZIESIVII

4.'"

BETA
0.000
0.000
D~DDD

IREP'
UEP'
8REF
XMRI"
YMltP
ZMltl"
ICALE

e.4410
1.11130
4 ••780
1.10'0
0.0000
D.o.eo
0.0044

IQ IN
INCMEI
INCHEI
INCHEI

INCHEI
ICALE
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cFECT ~F B~DY N~SI~ SHAPE ~N BASIC L6NGITUDINAL CHARACTERISTI S. . .. . . . . . .. . ... . .. ..~

··
·
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·
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",at: ['t: .. A ·
.- "" \J

A A A A A A A Ii. .&. A. ~ ..... ~ .... A . .
x. "A-; -. .. - - ~- ... -- -.K\ --- - - - ·-. -- - - - - r-

\ ·
·:l.

" --
·
-

·

-
··

EF
I ••

:I:
~ S.4
(!)
Z
W
...J

>- 1.1
0
0
OJ

~

Z S.O
W
U
~
W
Q..

0 ••

...J

.......
Q..
U 0 ••
X

W
Ck:
::> 0.4
(/)
(/)
W
~
Q..

0.1t
l.L.
0

~
W..... 0.0
Z
W
U

...J
< -O.l!
Z.....
0
::>......
(!) -0.4

Z
0
...J

- tJ o , so Sf 10 10 40 45 10 .0 .,
ANGLE OF ATTACK. ALPHA. DEGREES

RE~[RENCE IN~ORMATIONOATA SET SYMBOL
105S0S8) ~
105S0llll)
ID5S(140)

CON~I~URATION DESCRIPTION
M8~C50' NR ssoe ORBITER BS2W2IESIVII
MS~C50' NR ssoe ORBITER BtlW2IESIVII
~OVC'DO NR SSO( ORBITER BS4KIW2IESIVII

1 ••90

BETA
0.000
0.000
0.000

SRE~

LREI'"
.RE~

XMRP
YMRP
ZMRP
ICALE

'.4420
2.llIlIO
4.1780
1.1080
0.0000
D.OllllD
0.0044

aCl IN
INCHES
INCHES
INCHES

INCHES
aCALE
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EFFECT DF BDDY NDSE SHAPE DN BASIC LONGITUDINAL CHARACTERISTICS. . . . .. .. ... . . . • • ....
···

·

·

r\ ·
.1~ ~~ ..

it. A ·
A A A A A A A ..t. ..t. A ..t.. A ..t. .to ·t:'L -.. ...... J ~A

..... -. -. -.-- - - - - .. -- - - --- ·A .......
I ........ -- -- - .....

--z5.\i\'4 ··
·

\~ ·
·
·

·
·

. .

I ••

J:
~ 1.4
C)
Z
W
...J

>- 1.2
0
0m
~

z 1.0
W
U
Q::
W
Q..

0 ••

...J
"-Q..
U 0 ••
X

1IJ
Q::
:J 0.4
(f)
(f)
W
Q::
Q..

o.a
LL
0

Q::
W
~ 0.0
Z
LLI
U

...J
< -o.a
Z.....
0
:J
~..... -0.4C)
Z
0
...J

-D ••
-II!! -10 -. o 10· 10 III 10 IS 40 4. .0 ..

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOL CON~IGURATION DESCRIPTION
CDSSOSS' § "SFC50e NR Sloe ORBITER BS2WZ6EseVle
CO'SOI8' "8FC509 NR ssoe ORBITER BSlwzeEseVI.
CD'S048' "S~C'D9 NR ssoe ORBITER .14Klwz8EseVle

"ACH 4.".

lETA ItEFERENCE INFORMA TlON
0.000 SRE~ ••4420 S' IN
0.000 LItE~ a.8.S0 INCHES
0.000 .RE~ 4.e,so INCHES

XMRP l.eoeD INCHES
'I'MRP 0.0000
ZMRP o.oeeo INCHES
SCALE 0.0044 SCALI:

PAGE 48



'.04.05.!!11.0••1

MACH NUMBER
••01.11.0D.!!

• • . . .. -J 1 •

~

\\ ·

~~

\ ·
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~---- -..::::::::-
~
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T

II

•

1.0

•

•

EFFECT OF BODY NOSE SHAPE ON DESIGN FUNCTIONS AT MAXIMUM LID.
10

,.....
x
<x::
~

lL.
a
......
...J

....
x
<x::

,.....
x
x::
lL.a
......
...J
~

.
o
.....
<
0::

(!)

<
0::
a
>a
o
m
w
0::
o
lL.,
.....
lL.

...J

x::
:J 2x::

DATA lIET SYMBOL CONFIGURATION DESCRIPTION
(ellIDIS) () MSFCII09 NR IIOC ORBITER B12W26E16VlI6
(elll0llS) ZS MSFCII09 NR IIOC ORBITER Bll1W26E16VlI6
(e5ID4S) <> MSFCII09 NR IIOC ORBITER B14KlIW26E18VlI8

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 9.4420 SQ IN
LREF 2.S9l10 INCHES
BREF 4.8780 INCHES
XMRP 5.8080 INCHES
TMRP 0.0000
ZMRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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EFFECT 6F B6DY NOSE SHAPE 6N DESIGN FUNCTI6NS AT MAXIMUM LID.
10

~

<
~
u
<
~

~

<
u..
o
W
..J
(!)
Z
<

,....
x
<
1:
'"'"u..a
"­
-l

<
:I:
0­
-l
<

tJ')
w
W
0:
(!)
Wa
,....
x
u..
a
-l
-l
<
'"'"

CONFI~URATION DESCRIPTION
H8FC509 NR lloe ORBITER B12W26E16V36
H8FC5D9 NR Iloe ORBITER B13W26E16V36
H8FC509 NR lloe ORBITER B14K3W26E16V38

MACH NUMBER
BETA
0.000
0.000
O.QOO

1.0

REFERENCE INFORHATION
se IN
INCHES
INCHES
INCHES

INCHES
SCALE

1.4420
2.8930
4.87S0
3.8080
0.0000
0.011l0
0.0044

aREF
LREF
IIREF
IlHRP
YHRP
ZHRP
SCALE

1S.!Il1.02.1e.o1.11.00.5'A.O

DATA 8ET 8YMBOL
(II5IOISI Cl

O
111510381 11
111510481
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EFFECT OF BODY NOSE SHAPE ON DESIGN FUNCTIONS AT MAXIMUM LID
1.0

0 ••

~

X
lL.
0 0 ••
-.J
-.J
U
~

~

X D.?
<
1:
'-'
lL.
0

" D••-.J

-.J
U

lL. D.;
0

"-.J
1:
::J
1: 0.4

X
<
1:

..... D.lI<

.....
Z
W......
U 0.2

lL.
lL.
W
0
U

0.1
.....
lL.

-.J

MACH NUMBER
D.S 1.0 1.11 1.0 1.11 lI.O ••0

DATA SET SYHBOL CONFIGURATION DESCRIPTION
(B'IDISI () HSFC'D9 NR IIOC ORBITER B12W26E16V1I6
(851DlIS 1 lS HSFC'09 NR l10C ORBI TER BllIW26E16V1I6
(8'104S1 <> HSFC'09 NR IIOC ORBITER B14K3W26E16V1I6

BETA
O.ODD
0.000
0.000

~EFERENCE INFORHATION
&REF 9.4420 SQ IN
LREF 2.69110 INCHES
IIREF 4.6760 INCHES
XHRP 1I.6060 INCHES
YMRP 0.0000
ZHRP - 0.011110 INCHES
SCALE 0.0044 SCALE
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EFFECT CF BELLY TANKS eN BASIC LCNGITUDINAL CHARACTERISTICS. .. • • • • • • • . . • • • • • • . . . . ..' .
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.0
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-.I!

-.a

-.1

-.S

.11

.4

-.S

.1

.I!

••

.
t­
Z
W-U
l.L.
l.L.
Wo
u
w
U
0::
o
l.L.

-'<
1::
0:: _.11o
Z

z
u

ANGLE OF ATTACK. ALPHA. DEGREES
-Ie -14 -12 -10 -. -. - 4 -. o II 4 • 10 II! 14 IS

~EFERENCE INFORMATIONOATA II£T SYMBOL
(.I510UI 0
(.I5107A I ZS

MACH

CONFIGURATION DESCRIPTION
MSFC509 NR IIOC ORBITER B12W26E16V56
MSFC509 NR IIOC ORBITER + TANK BI2W26£16V56

G.I05

lETA
0.000
0.000

lIREF
LREF
IIREF
XMRP
YMRP
ZMRP
ICAlE

'.4420
1!.11I50
4.6160
5.6060
0.0000
0.011110
0.0044

5Q IN
INCHES
INCHES
INCHES

INCHES
ICALE
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EFFECT ~F BELLY TANKS ~N BASIC L~NGITUDINAL CHARACTERISTICS. . . . .. ... . . .. . . --
-

IC)

h ~

~
~

~
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~
V

~
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~
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~
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V -
to
u

ANGLE OF ATTACK. ALPHA. DEGREES

.S

.4

••

.1

.1
Z
U. .D
~

Z
W.....
U -.1
.....
l.L.
l.L.
W -.1
0
U

W -.'U
0::
0
l.L.

-.4
..J
<x:
0:: -.11
0
Z

-.'

-.l'

-.'

-..
-16 -14 -12 -10 -. -. - 4 - I o I 4 • • 10 12 14

DATA lIET SYMBOL
(HIDIAI Cl
(JIIID"AI n

MACH

CONFIGURATION DESCRIPTION
MSFClI09 NR IIOC ORBITER BI2W26EI6V5.
M'FCIIO. NR IIOC ORBITER + TANK BI2We.EI.V5.

D••••

BETA
0.000
0.000

SRE,.
LRE,.
BRE,.
XNRP
YNRP
ZNRP
SCALE

••4420
1 ••• 50
4 ••".0
5 ••0.0
0.0000
0.0110
0.0044

IQ IN
INCHCI
INCHE II
INCHEII

INCHI:'
ICALE
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EFFECT OF BELLY TANKS ON BASIC LONGITUDINAL CHARACTERISTICS

MACH 1.11I4

OATA SET SVMDOI. CONFIGURATION DESCRIPTION
(J'IOIA' () MSFC'O. lOR IIOC ORBITER BI2W26EIIV5.
(J'107A' II MSFC'OIl NR IIOC ORBITER. TANK B12W26EUV56

. . . .. . . . . . • • • • •

-..

~~ ·

/
;y ·

rf'/ :

V ·

/~

/1
~
~

·

AJ~

~
-

IJ6

/~
~ ·

~ :

"
-

ANGLE OF ATTACK. ALPHA. DEGREES
I 10 12 14 la

"EFERENCE I lOFOl1l4A T I ':A,

aREF Il .4420 ..41 IN
LltEF 1.1.30 INCHEO
eREF 4.1710 INCHE.
lCMR~ 3.1010 INCH!!: •
TMRP 0.0000
2MRP 0.011110 INCHE.
SCALE 0.0044 SCAL!!:
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EFFECT OF BELLY TANKS ON BASIC LONGITUDINAL CHARACTERISTICS
••
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Z
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W -.2
0
U
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U
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0
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~V -
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-
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MACH 1.861

DATA SET SYMBOL CONF"IGURATION DESCRIPTION
CJ510lAI () MSF"C509 NR IIOC ORBITER B12W26E16V36
U5107A I n M8F"C509 NR IIOC ORBITER + TANK B12W26EIClV36

ANGLE OF ATTACK. ALPHA. DEGREES
-16 -14 -12 -ID -. - 6 - 4 - I D

BETA
0.000
0.000

I 6 • 10 12 14 I.

REFERENCE INFORMA TlON
aREF ••4420 Sll IN
UEF 2.'830 INCHElI
liRE.. 4.67S0 INCHElI
XHRP 3.'0110 INCHElI
YHRP 0.0000
ZMRP 0.0980 INCHElI
SCALE: 0.0044 ICAlE
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EFFECT OF BELLY TANKS DN BASIC LDNGITUDINAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYMBOL
(J5ID~A' 0
CJ5ID7A J n

CONFIGURATION DESCRIPTION
MSFC509 NR IIOC ORBITER 812W26E16V1I6
MSFC509 NR IIOC ORBITER + TANK B12W26E16V1I6

BETA
0.000
0.000

SREF
LREF
BREF
XHRP
VHRP
ZHRP
SCALE

11."420
2.81110
4.8780
1.6080
0.0000
0.09110
0.0044

se IN
INCMES
INCMES
INCHES

INCHES
SCALE
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(J'ID1A) () MSFC'09 NR IIOC ORBITER B12W26E16V56
(J,tO"A) Z1 M8FCS09 NR IIOC ORBITER' TANK B12W26E16V56

REFERENCE INFORMATION

MACH ...9n

BETA
0.000
0.000

SREF
LREF
IIREF
XMRP
YMRP
ZMRP
SCALE

9.4420
2.8950
4.6.,80
5.8080
0.0000
0.0990
0.00....

88 IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT 6F BELLY TANKS 6N BASIC L6NGITUDINAL CHARACTERISTICS
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MACH 0.105

DATA SET SYHBOI.
(.I510UI ()
(.IU07A 1 IS

CONFI~URATION DESCRIPTION
MSFCll09 NR ssoe ORBITER BS2W26ES6V36
MSFCll09 NR ssoe ORBITER + TANK BS2W26ESIV36

BETA
0.000
0.000

REFERENCE INFORMATION
aRE,. 9.ee20 se IN
LRE,. ••1930 INCHES
BREF e.8780 INCHES
XHRP 3.8080 INCHES
YHRP 0.0000
ZHRP 0.0910 INCHES
SCALE o.ooee SCALE
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HACH 0.11911

DATA SET SYMBOL
IJ510lAI 0
I J5107A I II

CONFI~URATION DESCRIPTION
MSFC509 NR IIOC ORBITER B12W28E18V38
MSFC509 NR IIOC ORBITER + TANK B12W28E18V38

BETA
0.000
0.000

REFERENCE INFORMATI~'

aREF •••420 sa IN
LREF 2.11950 INCHE II
IlREF 4.117110 INCHES
XMRP 5.eDeo INCHES
YMRP 0.0000
ZMRP 0.011110 INCHES
SCALE 0.0044 SCALE
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EFFECT ~F BELLY TANKS 6N BASIC LONGITUDINAL CHARACTERISTICS
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REFERENCE INFORMATION

HACH

CONFIGURATION DESCRIPTION
HSFC509 NR ••oe ORBITER B.ZW26E••V36
MSFC509 NR I.oe ORBITER + TANK S.ZW26EI.V36

......

lETA
0.000
0.000

SREF
LREF
SREF
XMRP
YMRP
ZMRP
SCALE

9.4420
2.19'0
4.1710
3.10110
0.0000
0.0990
0.00....

Slil IN
INCHES
INCHES
INCHES

INCHES
SCALE

PAGE 60



EFFECT DF BELLY TANKS DN BASIC L6NGITUDINAL CHARACTERISTICS

1210•64o4•
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DATA SET SYMBOL CONFJliURATlON DESCRIPTION
IJ5S0SAI () MSFC509 NR Sloe ORBITER BS2W26EleV3e
IJ5107Al IS MSFC509 NR l10e ORBITER + TANK B12W26E16V36

REFERENCE INFORMATION

NACH 1.961

BETA
0.000
0.000

SREF
LREF
IIREF
XMRP
YHRP
ZHRP
.CALE

••4420
2.15.30
4.11780
3.15080
0.0000
0.011110
0.0044

se IN
INCHES
INCHES
INCHES

INCHE S
SCALE
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EFFECT QF BELLY TANKS QN BASIC L6NGITUDINAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA 8£T SYMBOL
(.151014' £:')
CJ5I07A' IS

MACH

CONFI~URATION DESCRIPTION
MSFC509 NR IIOC ORBITER BI2W26EISV5S
MSFC509 NR IIOC ORBITER + TANK BI2W2SEIIV51

1.1I90

III!:TA
0.000
0.000

SREF
LREF
.REF
XMRP
TMRP
ZMRP
SCALE

••4420
1.89S0
4.17S0
S.IOSO
0.0000
0.0990
0.0044

SlI IN
INCHE.
INCME'
IMCHE.

INCHE.
SCALE
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DATA SET SYMBOL CONFI~URATION DESCRIPTION
CJ510lAI () HSFC509 NR IIOC ORBITER B12W26E16V5S
CJ5107AI IS MSFC509 NR IIOC ORBITER + TANK BI2W26EI6V51

HACH 4.959

IlETA
0.000
0.000

REFERENCE INFORMATION
IREF 9.4420 III IN
LREF 1.11930 INCHElI
IlREF 4.6710 IHCHElI
XMRP S.IlOIO INCHEI
YHRP 0.0000
ZMRP 0.0990 INCHES
SCALE 0.0044 ICALE
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EFFECT 6F BELLY TANKS 6N BASIC L6NGITUDINAL CHARACTERISTICS
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DATA SET lIYHBOL CONF"lGURATlON DEeCRIPTlON
(J5101AI f.1 H8FC509 NR IIOC ORBITER B12W26E16V36
(J5107AI 1S lllllFC501l NR SlOC ORBITER + TANK B12W26E18V38

MACH 0.005

I!lETA
a.DDD
0.000

aREF
LREF
I!lREF
XMRP
TMRP
ZMRP
SCALE

••4420
•."'0
4.8780
1.8080
0.0000
0.011110
0.0044

841 IN
INCHElI
INCHE'
INCHES

INCHE'
SCALE
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REFERENCE INFORMATIONDATA SET SYMBOL
CJ5SDSA) 0
CJ5ID7A) n

HACH

CONFIGURATION DESCRIPTION
M8FC509 NR IIOC ORBITER B12W28E16V5e
HlIFC501l NR IIOC ORBITER + TANK B12W26E18V5e

lETA
0.000
0.000

IIREF
L1'IEF'
IIREF'
XMRP
YHRP
ZHRP
ICALE

11.4420
1.8950
4.87110
5.80110
0.0000
0.0990
0.0044

se IN
INCHES
INCHEII
INCHES

INC> \
SCALE
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DATA 8ET 8YMBOL.
(J'IOIAI 0
(J5107AI ZI

MACH

CONFIGURATION DESCRIPTION
MSFC'09 NR IIOC ORBITER B12W26E18V58
M8FC509 NR IIOC ORBITER + TANK 822W28EI8V5.

1.194

eETA
0.000
0.000

eREF
LREF
IIREF
XMRP
YMRP
IMRP
SCALE

••4420
2.81150
~.8780

3.8080
0.0000
0.011110
0.0044

8Q IN
INCHE8
INCHE8
INCHE8

INCHE8
8CALE
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(J5101AI () MSFC509 NR SSOC ORBITER BS2W26ESIV51
(J5S07AI II MSFC509 NR SSOC ORBITER + TANK B12W2IEleV51

MACH I ....

lETA
0.000
0.000

REFERENCE INFORMATION
SREF ••4420 • SlI IN
LREF 1.'930 INCHES
BREF 4.1710 INCHE S
XMRP 3.'0eo INCHES
YMRP 0.0000
ZMRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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EFFECT OF BELLY TANKS 6N BASIC L6NGITUDINAL CHARACTERISTICS
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REFERENCE INFORHATI~IIlA TA SET SYMBOL
(J'SOSA I 0
(J'S07A I n

HACM

CONFIGURATION DESCRIPTION
MSFC'09 NR ISoe ORBITER BS2W26EI.V56
MSFC'09 NR lloe ORBITER ~ TANK 6i2W26EI.V56

BETA
0.000
a.aoa

SREF
LREF
IIREF
XHRP
'HRP
%HRP
SCALE

11.4420
1.11150
4.17110
5.10110
0.0000
0.011110
0.0044
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REFERENCE INFORMATIONDATA 8£T SYMBOL
(JUOIA) 0
(JU07A) Zl

MACH

CONFI~URATION DESCRIPTION
M8FC'09 NR IIOC ORBITER B12W26E18V36
MSFC'09 NR IIOC ORBITER + TANK B12W26ES8V36

4 ••5.

lETA
0.000
0.000

IREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

9.4420
1!.8930
4.8780
3.6080
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0.0990
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ICALE
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA lIET SYMBOL CONF'll;URATlON DESCRIPTION

CJ'IOIAI () MSFC509 NR IIOC ORBITER BI2W26ES6Vae
CJ'107AI IS MSFC509 NR SSOC ORBITER + TANK BS2W26ESaVSe

HACH 0.605

BETA
0.000
0.000

SREF
LREF
.REF
lCHRP
THRP
ZHRP
SCALE

'.4420
2.6'50
4.6780
5.6080
0.0000
O.O"D
D.0044

Sll IN
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SCALE
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REFERENCE INFORMATIONDATA SET SYMBOl
(J'IOIAI 0
(J'I07AI n

"ACH

CONFI~URATION DESCRIPTION
M5FC'09 NR IIOC ORBITER B12W26E16Va6
H8FC'09 NR IIOC ORBITER + TANK B12W26E16V86

0 ••98

BETA
0.000
0.000

sREF
LREF
IIREF
XMRP
YMRP
%MRP
SCALE

'.4420
2.15,aO
4.15780
a.15080
0.0000
0.011110
0.0044

sa IN
INCHES
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INCHES

INCHES
SCALE
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REFERENCE INFORMATIONDATA lET SYMBOL CONFIl;URATlON DESCRIPTION
(J'IDIAI Cl MSFC'OV NR IIOC ORBITER BI2W2eEseVS6
(J5SD7A I n HSFC'09 NR HOC ORBITER + TANK BI2W26EUVS6

MACH S.IV4

BETA
0.000
0.000

&REF
LREF
8REF
)CMRP
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ZHRP
eCALE
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4.87S0
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0.0044

S8 IN
INCHEI
I NCHE I
INCHEI

INCHEI
ICALE
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RE~ERENCE I~~OP.MATIONDATA SET SYMBOL
(J5101A) 0
(J5107A) IS

MACH

CON~I~URATION DESCRIPTION
MS~C509 NR IIOC ORBITER B12W26E16VS6
M8~C509 NR IIOC ORBITER + TANK BI2W26EI6VS6

1.961

BETA
0.000
0.000

SRE~

LREF
BREF
XMRP
YMRP
ZMRP
SCALE

'.4420
2.11930
4.11780
3.110110
0.0000
0.0990
0.0044

I' IH
IHCHES
IHCHE II
IHCHE II

IHCHEII
SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
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REFERENCE INFORMATIONOA TA lIET SYMBOL
(J!lSOSA I 0
(J!lS07AI n

MACH

CONFIGURATION DESCRIPTION
MSFC!l09 NR aaoe ORBITER Ba2W26EI8V'.
MSFC!l09 NR aaoe ORBITER + TANK Ba2W2SEIev,e

ll.Ill'O

IlETA
0.000
0.000

aREF
LREF
DREF
XMRP
YHRP
%HRP
SCALE

1.4420
2 ••1'0
4 ••"0
1 ••080
0.0000
0.01"0
0.0044

a41 IN
INCHES
INCHES
INCMES

INCHES
SCALE
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DATA SET STMBOL CONFI~URATION DESCRIPTION
CJ'SOSAJ () MSFc,oe NR IIOC ORBITER B12W28E18va8
CJ' SOU J lS MSFc,oe NR IIOC ORBI TER + TANK B12W28E18va8

~EFERENCE INFORMATION

MACH 4 ••U

ANGLE OF ATTACK. ALPHA. DEGREES
BETA
0.000
0.000

SREF
UEF
aREF
lCMRP
TMRP
%MRP
ICAlE

e.4420
1t.8e50
4.8780
5.8080
0.0000
o.oeeo
0.0044

Ie IN
INCHEI
INCHES
INCHES

INCHEI
ICAlE
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OATA SET IU'HBOL CONFIGURATION DESCRIPTION
(J510IA) () N8FC509 NR IIOC ORBITER B12W26EleVle
(J5 10"A ) IS I48FC509 NR SlOC ORBITER • TANK BI2W2eEUIVle

RE'ERENCE INFORNATI~I

NACH E3.1I05

ANGLE OF ATTACK. ALPHA. DEGREES
IIlETA
0.000
0.000

SRE'
LRE'
eRE'
XNRP
YNRI'
ZNRP

. 8CALE

....420
2,e9110
".117110
1l.e01l0
0.0000
0,0990
0.00."

I. IH
IHCHEll
INCHEll
INCHEll

INCHEll
SCALE
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DATA lET IYMBOL CONFI~URATION DESCRIPTION
(J'lD1A) () MIFC'09 NR IIOC ORBITER BI2WZIEleVII
(J'ID7A) IS MIFC'D9 NR IIOC ORBITER + TANK 112wzeEleVIe

REFEAENCE INFORMATION

MACM 0.'98

ANGLE OF ATTACK. ALPHA. DEGREES
BETA
0.000
0.000

SREF
lAEF
IAEF
XHRP
YHAP
ZHAP
ICAlE

9.4420
R.1950
4.1710
S.IOIO
0.0000
0.0990
0.0044

IQ I"
I"CM[ I
IHCH[S
IHCHEI
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ICAlE
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA SET SYMBOL

CJSIDlA I 0
CJ5ID7A I ZS

"ACH

CONFI~URATION DESCRIPTION
MIFCS09 NR SSOC ORBITEA BI2W26Esevs.
MSFCS09 NA SIOC ORBITER + TANK BI2W2eElevs.

.,194

BETA
0,000
0.000

IREF
LIIE,.
eAE,.
XMAP
YMAP
ZMAP
ICALE

• ..... 20
2.8930
".87S0
3.80110
0.0000
0.0••0
0.00""

8Q IN
INCHE.
INCHEII
INCHE.

INCHE.
SCALE
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DATA SET SYMBOL CONF"lGURATION DESCRIPTION
CJllIOIA) () MSFCllOe NR IIOC ORBITER BI2W28EI8V'8
CJ510.,A) IS MSFCllOe NR IIOC ORBITER. TANK BI2W26ES.V'8

REFERENCE INFORMATION

MACH 1 ••81

BETA
0.000
0.000

&REF
LREF
IIREF
XMRP
YMRP
ZMRP
SCALE

e.4420
2."30
4.8.,80
'.8080
0.0000
D.OeeO
0.0044

aQ IN
INCHES
INCHES
INCHES

INCHES
SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA 8£T SYMBOL

C.IUDIA) 0
C.IUD7A) ZS

MACH

CONFI~URATION DESCRIPTION
MSFC5De NR ISoe ORBITER 812W2eEI6V.e
MSFC50e NR Sloe ORBITER + TANK BI2W26EIIV.I

a.eeo

IlETA
0.000
0.000

IREF
LRE"
IREF
XMRP
YNRP
ZNRP
SCALE

e.4420
2.6e.0
4,67S0
'.6060
0.0000
D.DeeO
0.0044

18 IN
INCHEI
INCHEI
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INCHES
ICALE
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DATA SET SYMBOL CONFI~URATION DEICRIPTION
CJ51DIAI () MSFC5De NR IIOC ORBITER B12W28E18V38
CJ51D7AI Zl MIFC5De NR IIOC ORBITER + TANK BS2W28ES8V38

MACH ••e5e

BETA REFERENCE I NFORMA TI ON
0.000 'REF 8.4420 se IN
0.000 LREF I. n'D INCHES

BREF 4.11780 INCHES
XMRP a.IID8D INCHES
YMRP 0.0000
ZMRP 0.0880 INCHES
ICALE 0.0044 'CALE
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ANGLE OF ATTACK. ALPHA. DEGREES
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OATA lIET SYMBOL CONFI~URATION DESCRIPTION
CJ'IOIAJ () MSFC'09 NR IIOC ORBITER B12W2eEleV3e
CJ'107AJ· IS MSFC'09 NR IIOC ORBITER + TANK B12W26EleV38

MACH 0.805

BETA REFERENCE INFOR"~TI~

0.000 IREF 9.4420 •• IN
0.000 LREF 2.89110 INCHES

BREF 4.8780 IN';HE I'
XHRP 1I.80S0 INCHES
YHRP 0.0000
ZHRP 0.0990 INCHES
SCALE 0.0044 SCALE
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DATA SET 8YHBOl. CONFIGURATION DESCRIPTION
CJ5S0SA' () H8FC509 NR ISoe ORBITER BS2W26EI6VS6
lJU07A' IS HSFC509 NR Sloe ORBITER + TANK BS2W26E16VS6

HACH D.898

BETA
0.000
0.000

REFERENCE INFORHATION
SREF 9.4420 Ie IN
LREF 2.8950 INCHEI
eREF 4.8780 INCHEI
XHRP 1.6080 INCHEI
YHRP 0.0000
ZHRP 0.0990 INCHEI
SCALE 0.0044 ICALE
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EFFECT 6F BEllY TANKS 6N BASIC LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA 8ET IIYMBOL CONFIGURATION DE8CRIPTION
CJ'"D"AJ f.) M8FC'09 NR lloe ORBITER BIZW28£SllVlll
CJIl07A J n MIIFCS09 NR lIoe ORBI TER + TANK IUZW2I1EUVZI&

MACH S.S9"

lIE flo
0.000
0.000

REFERENCE INFORMATION
SREF 9 ..... Z0 lie IN
LREF 2.89110 INCHES
IIREF ... 8780 INCHEII
XMRP lI.aoaD INCHES
YMRP 0.0000
ZMRP - 0.0990 INCHES
SCALE 0.00.... SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
O"U SET SYMBOL COHF"IGUR"TlON DESCRIPTION
115101'" () M8F"C509 NR 110C ORBITER B12W26E16V16
1 1510U' II M8F"C5011 NR I10C ORBITER. UNK a1ZW26£UVI6

REF"ERENCE I "FORMA TlCIt.
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XMRP
YMRP
ZMRP
ICALE
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0.0000
0.0990
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PAGE 85



EFFECT OF BELLY TANKS ON BASIC LONGITUDINAL CHARACTERISTICS
• . • . . . . . . . . . . .. . ...

.

--

-

t.

~
~

--
~
~c'" ~ ~

~ _0.---"
L:l

~
~~ ~b. ~

~~ ..... b--- ,.".

"'"
.

. . . . .

.40

.as

u.. .ao
0
U.
~

Z
W- .e5
U

u..
u..
w
0
u

.eo
(!)

<
0::
0

>-
0
0 .15CD
W
0::
0
u..

.10

.05

•00
-16 -14 -II! -10 -. - S -. - It o It 4 S • 10 II! 14 18

ANGLE OF ATTACK. ALPHA. DEGREES
DATA lIET IIYMBOL CONFIGURATION DESCRIPTION
C~'IOIAI (.) MSFC'09 NR lloe OR81TER 812WZSEISVSS
C~'107AI IS MSFC5011 NR lloe OR81TER + TANK BI2WZSEISVSS

MACH ~ •••o

lIEU REFERENCE INFORMATION
a.aao lIREF •••• 20 1111 IN
a.oaa LRE" 2 ••11'0 INCHEII

eREF 4.17110 INCHEII
XMRP a.•ollo INCHEII
YMRP 0.0000
ZMRP 0.011110 INCNE.
'CALE 0.00.4 IICALE
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_EFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTION
(J510IA) () MSFC509 NR IIOC ORBITER BI2W2&EI6V3&
(J510?A) n MSFC5011 NR SlOC ORBITER + TANK BI2W26EI&V3&

HACH 4 ••5.

BETA
0.000
0.000

IREF
UEF
BREF
IlHRP
YHRP
ZHRP
SCALE

••4420
1t.&1150
4.&780
5.&080
0.0000
0.011110
0.0044

lUI IH
IHCM£'
IHCH£'
IHCH£ ,

IHCH£'
"ALC
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EFFECT OF BELLY TANKS ON BASIC LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION DE8CRIPTION

H8'C509 HR iiOC ORBITER 812W26EIIV.I
148FC509 NR IIOC ORBITER + TANK BI2WZIEIIV'8

-iO

DATA lET IYHBOL
CJUOIA' [.)
CJU07A' n

MACH ~ ••D5

-. -. -.. - 2 a

8£TA
0.000
0.000

• • • iO i2 i. ilS

RE'ERENCE IN'CA'!HA Tlr..N
aRE' •••• 20 so IN
LltEF 2 .•"0 IHCHEll
8RE' •••7'0 IHCHE.
lCHRP ' .•oeo IHCHE.
YHRP 0.0000
ZHRP 0.0"0 IHCH!: II
'CALE 0.00•• 'CALE
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REFERENCE INFORMATION
SREF II .4420 III IN
lREF 2.11150 IHCHE I
IIREF 4.1710 IHCHEI
XMRP 3.1010 IHCHEI
YMRP 0.0000
ZMRP 0.011110 INCHEI
SCALE 0.0044 ICAlE
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DATA lET SYMBOL CONFIGURATION DESCRIPTION
IJ510lAI (.) MIFC5011 NR SSOC ORBITER B12W2IES8V38
IJ5107AI IS MIFC5011 NR SIOC ORBITER + TANK BS2W28ESIV3.
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REFERENCE IHFORMATION
SRE" •••• 20 SII IN
LRE" 2.1I.'0 IHCHElI
8RE" ••1I'1eo IHCHElI
XMRP '.lIoeo IHCHElI
YMRP 0.0000
ZMRP 0.09'0 INCHElI
.CALE 0.00•• SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
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CONFI~URATION DESCRIPTION
MSFC50. HR lloe ORBITER eI2W26EI6va.
MSFC509 NR I.oe ORBITER + TANK eI2W2.ES.V5.
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REFERENCE INFORMATIONDATA" SET SYMBOL
CJ510lA I 0
CJ5107A I n

"ACM

CONFIGURATION DESCRIPTION
MSFC509 NR ISOC OR81TER BI2W26EI6V'6
MSFC509 NR ISoe ORBITER + TANK BI2W26ESeV,e

I.ees

BETA
0.000
0.000

aREF
LREF
eREF
XMRP
YMRP
ZMRP
ICALE
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2 ••'30
4 ••7eo
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0.0044
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ICALE
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EFFECT 6F BELLY TANKS 6N BASIC L6NGITUDINAL CHARACTERISTICS
10
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONOA TA Il!:T SYMBOL:

CJUOIA) ()
CJU07A) IS

NACM

CONFI'URATION DESCRIPTION
MSFC5D9 NR IIOC ORBITER BIZW26EI8V'S
MSFC5D9 NR IIOC ORBITER + TANK BIZWZ8EI8V'8

!l.III1D

lETA
a.DaD
D.DDD

IRE"
LRE"
IRE"
XMRP
YMRP
ZMRP
ICALE

1.4420
2.111150
4.117110
5.110110
0.0000
0.0110
0.0044
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INCHE II
IHCMEll

INCHEII
SCALE
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REI'"ERENCE INFORMATIONDATA 8£T SYMBOL CONFIGURATION DESCRIPTION
CJ!IIOIA I, 0 MSl'"C509 NR HOC ORBITER B12W2fSEIlIYlIfS
CJ5107A 1 n MSFC509 NR HOC ORBITER + TANK 812W28E1fSY1I8

HACH 4 ••5'

BETA
0.000
0.000

SREI'"
LRE,.
IREI'"
XHRP
YHRP
ZHRP
SCALE

•• 4420
2.«1950
4.«17110
1.«10110
0.0000
0.09110
0.0044
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INCHE 1
I"CHEI
INCHE II

INCHE II
SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONOA TA SET 'YMBOL

CJ510!AI ()
CJ5107A I Z1

MACH

CONFIGURATION DESCRIPTION
M'FC509 NR IIOC ORBITER B12W28E16V38
MSFC509 NR IIOC ORBITER + TANK BI2W28EI8YS6

1ll.8D5

II£TA
a.DDD
0.000

aREF
LIlEF
liRE'
_MRP
YMRP
ZMRP
ICALE

11.4420
2.6950
4.8780
5.6080
0.0000
0.011110
0.0044

'0 IN
INCHEa
INCHE'
INCH[ S

INCHES
SCALE
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EFFECT OF BELLY TANKS ON BASIC LONGITUDINAL CHARACTERISTICS
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DATA SET IYHBOL CONFI"URATION DESCRIPTION
IJ'IOlAI () HIFC'09 NR IIOC ORBITER B12W26E16V36
I H107A I z:s HIFC509 NR SlOC ORBITER • TANK BI2W2eEleV56

REFERENCE INFORHATION

MACH 0.198

BETA
0.000
0.000

aREF
LltEF
aREF
XMRP
YMRP
ZMRP
ICALE

'.4420
2.e1l30
4.e710
5.6010
0.0000
0.011110
0.0044

III IN
IHCH£ S
INCHES
INCHEI

INCH£ S
ICALE
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EFFECT DF BELLY TANKS DN BASIC LDNGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

~EFERENCE INFORHATIONDATA SET SYMBOl. CONFIGURATION DESCRIPTION
IJ5S0SAI () HSFC508 NR SIOC ORBITER Bl2WZOEI8VS8
IJ5107AI 2! HSFC508 NR IIOC ORBITER. TANK B12WZ8E1GVS0

MACH 1.1114

IlETA
0.000
0.000

IREF
LIlEF
IREF
IlHRP
TMRP
ZMRP
SCALE

8.4420
2.6850
4 ••780
1.6080
0.0000
0.09110
0.0044

SII IN
INCHE8
INCHE8
INCHE8

INCHE.
SCALE
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I I , , , . • , I • • • I • • •• , . I •

·
·

·

I ~
·
·

/ \,i\ ·
·

- - - ~ A ~...., ... - ...
~.....

oX

flJ '""U -A A A A 6

)!

V~ -

\ ·

--
·
·

·

-

MACH 1.96S

DATA SET SYMBOL CONFIGURATION DESCRIPTION
CJ5S0SAI () MSFC509 NR ssoe ORBITER BS2W26E16V36
CJ'S07AI· ZS MSFC'09 NR IIOC ORBITER + TANK B12W26E16V36

ANGLE OF ATTACK. ALPHA. DEGREES
• 10 II 14 I.

REFERENCE INFORHATION
SREF 9.4420 Sla IN
LREF 2 ••9S0 INCHES
IlREF 4 ••780 INCHES
XHRP S ••080 INCHES
YMRP 0.0000
ZMRP 0.0990 INCHES
SCALE 0.0044 SCALE
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EFFECT OF BELLY TANKS ON BASIC LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(J510SAI () MSFC5D9 NR SIOC ORBITER BS2W2I1EIIIYIII
(J5SD?AI Z1 ~8,C5D9 NR ggOC ORBiTER + TANK 8S2W2GESlIVle

MACH e •••o

IIETA REFERENCE INFORMATION
0.000 IREF •••• 20 SQ IN
0.000 LRE,. 2.11950 IHCH£ II

IRE" •• 11780 INCHEI
XMRP '.110110 IHCHEI
YMRP 0.0000
ZMRP 0.09110 INCHEI
'CALE 0.00•• SCALE
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DATA SET SYMBOL CON~IGURATION DESCRIPTION
CJ5JOJAI () MS~C5De NR IJOC ORSITER S12W26E16V56
CJ5107Al ZS MS~C50e NR IIOC ORSITER + TANK 812W26EI6V56

RE~ERENCE INFORMATION

MACM 4 ••5.

BETA
O.ODD
O.ODD

SREF
LREF
8REF
XMRP
YMRP
ZHRP
SCALE

e.442D
2.le;,0
4.1710
I.IOSO
0.0000
o.oe'o
0.D044
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EFFECT OF BELLY TANKS ON DESIGN FUNCTIONS AT MAXIMUM LID
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?J.o 0.5 1.0 ••5 a.o 1.5 a.o a.5 4.0 4.5 S.O

REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTiON
CK'SOIAI () MSFC'09 NR IIOC ORBITER BI2W26EleVB6
U,.O?A I ZI MSFC'09 NR HOC ORBITER. TANK Bl2W26EleVB6

ItETA
0.000
0.000

SREF
LREF
IRE,.
XMRP
?MRP
ZMRP
SCALE

1.4420
2.89'0
4.e7S0
'.6080
0.0000
0.0'10
0.0044

SCI IN
INCHE 8
INCHE8
INCHE8

INCHES
SCALE
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EFFECT ~F BELLY TANKS ~N DESIGN FUNCTI~NS AT MAXIMUM LID
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?t.o 0.1 S.D S.1I ••0 ••5 1.0 1.5 4.0 5.0

REFERENCE INFORMATIONDATA SET SYMBOL
CKIIOIAJ 0
CK5I07AJ n

CONF"lGIIRATlON DESCRIPTION
MSFCI09 NR IIOC ORBITER BIZW26EleV56
HSFCI09 NR IIOC ORBITER. TANK BIZW26EleV5e

BETA
0.000
0.000

SREF
LREF
IIREF
XHRP
YMRP
ZMRP
SCALE

...... 20
2.11950
".117110
5.110110
0.0000
0.011110
0.00""

se IN
INCHES
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INCHE.

INCHE S
SCALI:
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EFFECT ~F BELLY TANKS ~N DESIGN FUNCTI6NS AT MAXIMUM LID
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CONFIGURATION DESCRIPTION
MSFCI09 NR IIOC ORBITER Bl2WZ6EleV38
MSFCI09 NR IIOC ORBITER + TANK Bl2WZ8El8V3G

REFERENCE INFORMATION
SREF ••4420 SQ III
LREF 2.S93D INCHES
IREF 4.111'0 INCHES
XMRP 3.SD'0 INCHES
YMRP 0.0000
ZMRP - 0.0990 INCHES
SCALE 0.0044 SCALE

DATA SET SYMBOL
U5tOlAl' 0
U5t07A I IS

'.0 ••S a.D
MACH NUMBER

BETA
0.000
0.000

a.I 4.0 4.1 1.0
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REFERENCE INFORMATIONDATA SET SYMBOL
CIl'lDlA) 0
(lI'lU2A) ZI

HACH

CONFIGURATION DESCRIPTION
H5FC'09 NR ssoe ORBITER B12W26E16Y36
MSFC509 NR Sloe ORBITER B12W26E16Y36

0.1105

BETA
0.000

-6.000
SREF
LREF
BREF
XMRP
YHRP
ZMRP
ICALE

9.4420
2.6950
4.11780
5.11080
0.0000
0.0990
0,0044
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCIUPTION
(O'IOIAI r.l MSFC50e NR SSOC ORBITER 8S2W26ESIIV30
(0'102AI ZS MSFC50e NR SSOC ORBITER BS2W26ESOV38

~AC" ~.aeo

BETA
D.DDD

~II.DDD

aREF
LREF
BREF
XMRP
TMRP
ZMRP
SCALE

e .4420
2.6950
4.S780
S.6080
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0.011110
0.0044
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DATA SET'SYMBOL CONFIc;URATION
CS510UI 0 MSFC509 NR HOC
CS5102AI IS MSFC509 NR HOC

DESCRIPTION
ORBITER B12W26E16V36
ORBITER B12W26E16V38

Ie

SII IN
INCHES
INCHES
INCHES

INCHES
ICALE

14

9.4420
1.1'11'0
4.1'780
'.1'080
0.0000
0.0990
0.0044

1210

REFERENCE INFORMATION
SREF
LREF
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%MRP
ICALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
Ca'IOIA) () MSFC,09 NR IIOC ORBITER B12W2I1EI6V3G
Ca'102A) IS MSFC'09 NR 110C ORBITER BI2W2I1EleV311

MACH S .0111

lETA
0.000

-8.000
&REF
LREF
8REF
XMRP
YMRP
ZMRP
SCALE
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1.11950
".11180
3.1I0eo
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DATA SET aVMBOL CONFIGURATION DESCRIPTION
(8UOIAI . Cl MIIFC5011 NR Sloe ORBITER DS2W28EI8V38
nUOZA 1 n MIII"C5011 NR Sloe ORBITER BIIW28EICIV311

MACH 1.11110

BETA
0.000

-8.000

REFERENCE INFORMATION
aREF 1.4420 II IN
LREF 1.811l10 INCHES
BREI" 4.87S0 INCHEII
XMRP 3.8080 INCHES
VMRP 0.0000
ZMRP - 0.0110 INCHES
aCALE 0.0044 SCALE
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EFFECT 6F SIDESLIP 6N BASIC lATERAL-DIRECTI6NAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
e aD alt a4 a.

_EFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DEeCRIPTlON
(e'IOIAI (.) Ma~C'DI NR IIOC ORBITER 812W26Elevse
"15102A I ZS Ma~C'OI NR HOC ORBITER BUW2euevse

IIETA
O.ODO

-e.aaa
'REP'
LREF
IIRE~

XMRP
.,HRP
ZMRP
ICALE

1.4410
l.seSO
4.8780
s.eoso
0.0000
0.0110
0.0044

Ie IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT DF SIDESLIP DN BASIC LATERAL-DIRECTl~NAL CHARACTERISTICS, . . . . .. . ... . ••
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONF'IGURATION DESCRIPTION
CI'IDIA) () MSF'C'DI HR IIOC ORBITER BS2W28ES8V38
CBUDZA) n MSF'C'DI HR SlOC ORBITER BS2W28ES8V38

IIIEF'ERENCE IHF'ORNATION
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~ .Ou
(f)....
X
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-14 -SIt

0.80'

-so - 8 -. - 4 - I o
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LIIIEF'
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XMItP
'I'MIII I'
ZMItP
SCALE
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0.0044
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ICALE
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA SET SYMDOL CONFIGURATION DESCRIPTION

CB510lAI () MSFC509 NR IIOC ORBITER B12W26E16V1I6
CBH02A I ZI MSFC509 NI'! HOC ORBITER B12W261<:16V1I6

MAC" 0.898

ETA
0.000

-0.000
SREF
LREF
IIREF
XMRP
YHRP
ZHRP
SCALE

9.4420
2.1I911o
4.1I78o
1I.1IOSO
0.0000
0.0990
0.0044
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
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REFERENCE INFORHATION010 TA Sf: T SYHBOL

(115101101 0
(11510210 1 n

HACH

CONFIGURATION DESCRIPTION
H5Fc509 NR IIOC ORBITER B12W26E16V36
HSFC509 NR IIOC ORBITER B12W26E16V36

•• 194

BETA
0.000

-6.000
SREF
LREF
8REF
XHRP
YHRP
ZHRP
SCALE

11.4420
2.11930
4.8780
3.8080
0.0000
0.0990
0.0044
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SCALE
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
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REFERENCE INFORMATIONDATA SET lIYMBOL
11I510U) 0
11I5102A) n;

MACH

CONFIGURATION DESCRIPTION
MlIFCIIOe NR lloe ORBITER BI2W26Et6Y'G
M8FC509 NR ItOC ORBITER Bt2W26EtGY'6

1.081

IIETA
0.000

-G.OOO
SREF
LREF
BREF
lCMRP
TMRP
ZMRP
IlCALE

0.4420
2.4IeliO
4.41780
'.41080
0.0000
o.OgeO
0.0044
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRtCTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYMBOL
l11510lAI 0
I 115102A 1 ZS

MACH

CONFIGURATION DESCRIPTION
MSFCI09 NR IIOC ORBITER B12W26E16V1I6
"SFCI09 NR IIOC ORBITER B12W26E16V36

1 •••0

BETA
0.000

-6.000
SREF
LREF
BREF
XMRP
YMRP
ZHRP
SCALE

••4420
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4 ••7.0
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0.0000
0.0990
0.0044
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EFFECT DF SIDESLIP DN BASIC LATERAL-DIRECTIDNAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA lIET SYMBOL
IB5IOUI 0
185102,\ I II

9lACH

CONFIGURATION DESCRIPTION
MSFC'09 NR IIOC ORBITER BI2W26EleV:l6
~SFC50e NR !IOC ORBITER BI2W26EI6V:l6

BETA
0.000

-e.DDD
aREF
LREF
BREF
XMRP
YMRP
ZMRP
ICALE

1.4420
2.e150
4.671l0
:I.60ll0
0.0000
0.0910
0.0044

lIQ IN
INCHElI
INCHElI
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INCHElI
SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
-.-.-10-12-14

EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
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DATA lIET SYHBOL CONFIGURATION DESCRIPTION
'8'10IA) () HSFC'09 NR 110C ORBITER B12W26E18V38
'8'IOU) ZS HSFC!l09 NR 1IOC ORBITER B12W26E18V36

REFERENCE INFORHATION

MACH 0.8011

!lETA
0.000

-8.000
SREF
LREF
.REF
XMRP
YMRP
ZMRP
ICALE

9.4420
1.1I930
4.1I780
'.1I080
0.0000
0.0990
0.0044

SCI IN
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INCHElI
SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIDNAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFI~URATION DESCRIPTION
("IOIAI () HSFC'09 NR IIOC ORBITER B12W26E16V36
CIl5l02Al n H8FC'09 NR SlOC ORBITER BI2W26E16V36

HACH ~.8'8

BETA
0.000

-e.ooo

,
REFERENCE INFORMATION

&REF '.4420 se IN
LREF 2.119'0 INCHES
BREF 4.11780 INCHES
XMRP 3.6080 INCHES
'HRP . 0.0000
%HRP - 0.0990 INCHES
SCALE 0.0044 SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CON~IGURATION DESCRIPTION
C.'SOSAI () MS~C'09 NR ISOC ORBITER B12W26E16V36
C.SS02A I LS MS~C'09 NR IIOC ORBITER B12W26EI6V36

RE~ERENCE IN~ORMATION

MACH 1.114

BETA
0.000

-8.000
SRE~

LRE~

IIRE~

XMRP
YMRP
ZMRP
SCALE

8.4420
2.11830
4.8780
'.8080
0.0000
0.0980
0.0044

IICt IN
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IICALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA lIET SYMBOL

IB510U) 0
CBS.I.OU) n

HACH

CONFIGURATION DESCRIPTION
H8FC509 NR ltOC ORBITER Bt2W28EleV~8

M8FC509 NR 110C ORBITER BI2W28EI8V~8

I!£TA
0.000
~e.ooo

8REF
LREF
liRE,.
llHRP
YHRP
ZHRf'
SCALE

9.4420
1.8950
4.8780
~.80eO

0.0000
0.0990
0.0044
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INCHES
SCALI:

PAGE 118



. I I I . .. . .. . . . . . .. . • ·
·

·
·

~
·

~
~

VVVA ~
A

( ,. ,.
~ r- p

tZ~
,....

.
181412108842o- 2- 4
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA SET SYMDOL
(1I510lAJ 0
(IIHD2A J n

NACH

CONFI~URATION DESCRIPTION
NSFC509 NR IIOC ORBITER BI2W26EI.VS.
NSFC509 NR IIOC ORBITER BI2W26EI.VS.

2.990

IlETA
0.000

- •• 000

REFERENCE rNFORNATION
SREF 11 ..... 20 Slil IN
LREF 2 ••9 SO r NCHE S
BREF ....7.0 INCHES
XNRP 5.80.0 INCHES
VNRP 0.0000
ZNRP - 0.0990 INCHES
SCALE 0.00"" SCALE
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA lIE T SYMBOL
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MACH

CONFI~URATION DESCRIPTION
MSFC509 NR lSoe ORBITER BS2W2I1ES8Y36
MSFC509 NR ssoe ORBITER BS2W26E16Y36

!lETA
0.000

-8.000
SREF
LREF
IlREF
IlMRP
YMRP
ZMRP
SCALE

11.4420
2.61130
4.6780
3.6080
0.0000
0.0990
'0.0044
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EFFECT BF SIDESLIP 6N BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS
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REFER~NCE INFORMATIONDATA SET SYMBOL
IAHDlA) 0
IA5SD2A) n

HACH

CONFIGURATION DESCRIPTION
HSFCII09 NR ssoe ORBITER BI2W26ESIIV311
HSFCII09 NR ssoe ORBITER BS2W26ES6V36

0.805

BETA
0.000

-a.ooo
IREF
lREF
IREF
XHRP
YHRP
ZHRP
ICAlE
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2.6930
4.117110
S.lIo80
0.0000
o.oeeo
0.0044
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA lIET SYMBOL
CA510lA 1 0
'/l510Z/l1 n

~ACH

CONFIGURATION DESCRIPTION
MSFC509 NR ssoe ORBITER BS2W26E16V36
MSFC509 NR ISoe ORBITER BI2W26ES6V36

Il!l.BII8

BETA
0.000

-6.000
SREF
LREF
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SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS, -, . , .. . . .. .. ... . . . ..
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DATA lIET SYMBOL CONFIGURATION DESCRIPTION
IA'IOIA' () MSFC50e NR Sloe ORBITER BI2W26ES6VS6
IA'S02A' II MSFC'De NR Sloe ORBITER BS2W26EI6VS6

REFERENCE INFORMATION
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CONFIGURATION DESCRIPTION
"'FCS09 NR SlOC ORBITER B12W26E16V36
MSFCS09 NR 110C ORBITER B12W26E16VlI6

1.081

BETA
0.000

-8.000
IREP"
LREP"
BREF
XMRP
YMRP
ZMRP
SCALE
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1.6930
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0.0044
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYMBOL CONF"lGURATION DESCRIPTION
(A'IOIA) () MSFC'09 NR IIOC ORBITER BI2W26EleV'1I
lAIII02A) Zl MSFC509 NR HOC ORBITER B12W26EllIV,e

MACH

lETA
0.000

-11.000
SREF
LREF
IIREF
XMRP
YMRP
ZMRP
SCALE

'.4420
2.S9'0
4.117110
'.110110
0.0000
0.0990
0.0044

18 IN
INCHES
INCHES
INCHES

INCHE S
ICALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
RE~ERENCE INFORMATIONDA TA l5E T SYMBOL

(ASIOUI 0
(A5S02A I n

NACH

CON~IGURATION DESCRIPTION
MS~C509 NR 110C ORBITER B12W26E16Vlle
~S~C509 NR IIOC ORBITER B12W26E16Vlle

IlETA
ri.OOO

-6.000
SRE~

LRE~

8REF
IlMRP
YMRP
ZMRP
lICALE

II.CC2D
2.e9l10
C.e780
lI.e080
0.0000
0.01190
O.OOCC

IQ IN
IHCHEI
IHCHEI
INCHES

INeHEI
SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(AIIOIAI () MSFCS09 NR IIOC ORBITER B12W26E1IV36
(AIIOIAI Zl MSFCS09 NR IIOC ORBITER BI2W26EIIV31

REFERENCE INFORMATION

MACH o.eol

BETA
0.000

-1.000
IRE,.
LRE,.
BREI'
XMRP
YMRP
ZMRP
SCALE

'.4420
•••• 30
4 ••7eo
3.eoeo
0.0000
0.0"0
0.0044

SI IN
INCHEI
INCHEI
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SCALE
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EFFECT DF SIDESLIP DN BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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W
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0
0:: -.Dtll

ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATION

I4ACH

CON,iGURATION DE9CRIPTION
MSFCII09 NR IIOC ORBITER BI2W2GEI6VS6
MSFCII09 NR IIOC ORBITER B12W26E16V36

BETA
D.DOO

-6.000
IREF
LREF
BREF
XMRP
YMRP
%MRP
SCALE

8.4420
2.8930
4.8780
3.8080
0.0000
0.0880
0.0044

Sll IN
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INCHES
SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
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DATA SET SYMBOL CONFI~URATION DESCRIPTION
(A5l0lAI () N'FC509 NR IIOC ORBITER B12W26E16V36
U5l02A I lS NSFC509 NR lIOC ORBITER B12W26E16V36

REFERENCE INFORMATION

MACH 1.194

BETA
0.000

-11.000
SREF
LREF
BREF
XNRP
YMRP
%NRP
SCALE

9.4420
2.11930
4.11180
3.8080
0.0000
0.09110
0.0044

SQ IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONOAU SET SYMBOL
CASIOIA' 0
CASIOZA' ZI

CONFIGURATION DESCRIPYION
HSFC508 NR IIOC ORBITER B12W26E16V56
H8FC508 NR IIOC ORBITER B12W26E16V58

IlETA
0.000

-6.000
SREF
LREF
IIREF
XHRP
YHRP
ZHRP
SCALE
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2.8850
".8780
5.110110
0.0000
0.08110
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SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
•010

-.020
-16

.0111

r-..
(I)

X
<
>- .010
~

-J-CD
<
~
(I) .0011
~

-J
(I)
U

~ .000
Z
w
U

u.
u.
W -.00110
U

....
Z
w
1:
0
1: -.010

(!)
Z

-J
-J
0
0:: -.0111

REFERENCE INFORMATIONDATA SET SYMBOL
(A'IOIA' 0
(A'102A' ZI

MACH

CONFIGURATION DESCRIPTION
MSFC'09 NR lloe ORBITER BIZW26EI6V36
MSFClI09 NR lloe ORBITER BIZW26EI6V36

2 ••90

BETA
0.000

-6.000
aREF
LREF
liRE,.
XMRP
TMRP
ZMRP
ICAlI:

•••• ZO
2.6930
•• 6780
3.60110
0.0000
0.0900
0.004.

lUI IN
INCHCII
INCHEII
INCHE.

INCHE.
ICALE
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14
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0.0044
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REFERENCE INFORMATION
SREF
LREF
IIREF
XMRP
YMRP
ZMRP
.CAlE

•842o

BETA
a.DDO

-8.000

- a- 4

ANGLE OF ATTACK. ALPHA. DEGREES
-.-.-so-S2

CONFIGURATION DESCRIPTION
HSFC509 NR SlOC ORBITER B12W28E18V38
HSFC509 NR 110C ORBITER B12W28ES8V38
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DATA SET SYMBOL
Cil5101A' 0
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MACH 4.C59

EFFECT OF SIDESLIP DN BASIC LATERAL-DIRECTlDNAL CHARACTERISTICS
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-OIRECTIDNAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA IIET SYMBOL
(B'104", [.)
(BHO'", ZI

MACH

CONFIGURATION DESCRIPTION
MSFC'09 NR IIOC ORBITER BI4K3WZIE18Y38
MSFC'08 NR IIOC ORBITER BI4K3WZllEI8Y3.

0.'01

BETA
0.000

-8.000
SREF
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8REF
XMRP
YMRP
ZMRP
SCALE

9.4420
2.11830
4.8780
3.8010
0.0000
0.Ot80
0.0044

SII IN
INCHES
INCHES
INCHES

INCHE a
eCALE

PAGE 133



EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTIDNAL CHARACTERISTICS
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REF'ERENCE INF'ORMATIONDATA SET SYMBOL CONF'JC;URATION DESCRJPTlON

(8'104AI () HSF'C'09 NR ISOC ORBJTER B14K3W26E16V36
ce'IO'A 1 II MSF'C'09 NR IIOC ORBITER BUK3W26E16V36

BETA
0.000

-s.OOO
aREF'
LREF'
BREF'
XMRP
'l'MRP
ZMRP
eCALE

9.4420
2.61130
4.6780
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0.0044
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SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYHBOL
(B'S04A' Cl
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HACH

CONFIGURATION DESCRIPTION
HSFC'09 NR 110C ORBITER B14K3W26E16V36
HSFC'09 NR 110C ORBITER B14K3W26E16V36

1.185

BETA
D.DDD

-8.DDD
SREF
LREF
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XHRP
YMRP
ZMRP
SCALE

lI.442D
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4.878D
3.6080
D.DOOO
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D.0044
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
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REFERENCE INFORMATIONDATA lET SYMOOL CONFIGURATION DE8CRIPTION
(B5'04AI C) H8FC509 NR IIOC OROITER B14K3W26E16V36
U5105A 1 n 148FC509 NR HOC ORBITER B14K3W26EI6V36

BETA
Cl.OOO

-s.OOO
MEF
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fBREF
lCMRP
YMRP
ZMRP
lCAL!:

9.4420
1l.1I930
4.Cl7110
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS, , , , , , , , , , , , , , . , ,
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(85104AI () MSFC509 NR IIOC ORBITER B14K3W26E16V36
(85105A I n MSFC509 NR IIOC ORBITER BUK3W26E16V36
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EFFECT 6F SIDESLIP 6N BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS. • • . .. . . . . . ... . ... . . .
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REFERENCE INFORMATIONDATA SET SYMBOL
1115104A' 0
(85105A' n

MACH

CONFIGURATION DESCRIPTION
MSFC50e NR IIOC ORBITER BI4K3WZIEIIV31
MSFC5D9 NR IIOC ORBITER el4K3WZIEIIV36

4.115e

BETA
0.000

-1.000
SREF
lREF
eREF
XMRP
'(MRP
ZMRP
ICAlE

e.442D
2.leSO
4.1710
3.10110
0.0000
D.OeeO
0.0044
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CON~IGURATION DESCRIPTION
C851D4A' () HS~CSD9 NR SlOC ORBITER B14K:lW26E16V:l6
C85105A' ZS HS~C5D9 NR HOC ORBITER BUK:lW26E16V:l6

RE~ERENCE IN~ORHATION

HACH O.SOS

BETA
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LRE~
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XHRP
THRP
ZHRP
SCALf:

11.4420
2.S9:10
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0.0044
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SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS. . ... .. . .. . . . .. . . . •.
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIOHDATA SET SYMOOL CONFI~URATION DESCRIPTION

(0'104A) () MSFC'09 NR 110C OROITER 014K3W26E16V36
(0'10'A) II I4$FC509 NR HOC ORBI TER IIUK3W26E16V36

BETA
0.000

-G.DOO
SREF
LREF
.REF
XMRP
YMRP
ZMRP
SCAL£

9.4420
2.6930
4.6780
3.6080
0.0000
0.0990
0.0044

Sll IN
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SCALE
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EFFECT OF SIDESLIP CN BASIC LATERAL-OIRECTICNAL CHARACTERISTICS
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REFERENCE INFORHATIONDATA SET SYHBOL
(B5104A 1 0
(B5105AI ZS

MACH

CONFIGURATION DESCRIPTION
HSFC509 NR IIOC ORBITER B14K5W26E16V56
HSFC509 NR IIOC ORBITER B14K5W26E16V56

1.11'5

BETA
0.000

- •• 000
SREF
LREF
BREF.'
XHRP
YMRP
ZMRP
SCALE
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4.'780
5.110110
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONOA TA 5£T IIYMBOL
(05104A' 0
U51 05A ) z:s

I:'ACH

CONFI~URATION DESCRIPTION
HSFC509 NR IIOC ORBITER B14K3W26EleV38
M5FC509 NR lloe ORBITER B14K3W26E18V38

ETA
€I.000

-6.000
&REF
!.REF
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XHRP
YHRP
ZHRP
ICALE
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lII.eOIlO
4.8180
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0.0044
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EFFECT DF SIDESLIP DN BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS
.0110

-.020
-18

.0411

.040

,...,
.OS5

Ul-X
<

.OSO
>-
0
0
CD

.025~

Z
>-
U .020

I-
Z
W .015

U

lL.
lL. .010
W
0
U

I- .005
Z
W
2:
0 .000
2:

(!)
Z- -.005

=-<
>-

-.010

-.Olll

REFERENCE INFORMATIONDATA 8ET 8YMBOL CONFI~URATION DESCRIPTION
(85104AI () M8FC509 NR IIOC ORBITER BI4KSW26EI6VS6
(851 05A 1 ZS M8FC509 NR lIOC ORBI TER B14KSW26EI6VS6

MACH

IlETA
0.000

-6.000
SREF
LREF
IIREF
XHRP
YMRP
ZHRP
ICALE

•• 4420
2.119S0
4.8780
S.1I080
0.0000
0.011110
0.0044

IIQ IN
INCHES
INCHE 8
INCHES

INCHE S
ICALE
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EFFECT 6F SIDESLIP 6N BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS, , , , . .. . , , , .
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA eET SYMBOt. CONFIGURATION DESCRIPTION

(BlIS04AI () MSFClIO~ NR IIOC ORBITER BI4KIWZ6EIIVII
UlIIOllA I ZS MSFClIO~ NR IIOC ORBITER BI4K3WZIEIIV38

HACH 4.9"

BETA
0.000

~(1.DDD

MEF
LREF
BREF
.MRP
YMRP
ZMRP
SCALE

~.442D

2.&1130
4.8180
3.&0110
0.0000
0.011110
0.0044

III IN
INCHES
INCHeS
INCHes

INCHES
SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA 8£T SYHBOL CONFIGURATION DESCRIPTION
IB'104AJ (.) HSFC'Oe NR IIOC ORBITER BI4KlIW26EI6VlIlI
I B5IOSA J n HSFC50e NR IIOC ORBITER BI4KlIW26E1 SV'S

REFERENCE INFORHATION

HACH 0;1101

IlETA
0.000

-11.000
SREF
LREF
IREF
.HRP
YHRP
ZHRP
ICALE

••4420
l.llellO
4.117110
'.110110
0.0000
o.oeeo
0.0044

SII IN
INCH!: a
INCHE a
INCHE'

INCHES
SCALI:
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ANGLE ~F ATTACK. ALPHA. DEGREES
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTION
(8510.. A) 0 H5FC509 NR HOC ORBITER BI .. K'W26EI6V'S
(85105A) ZI HSFC5DI NR HOC ORBITER B14K'W26EI6V'6

HACM @.>JOI

BETA
0.000

-S.DOO
SREF
LREF
8REF
XHRP
YMRP
ZMRP
ICALE

1 ..... 20
1.69'0
".S780
'.S080
0.0000
0.0990
0.004"

SQ IN
INCHES
INCHES
INCHES

INCHES
SCALE

PAGE 1146



, . . , , , ,
. ' , , , , .. , , I ,

~
fA

~
·

vV
-

V ·
/i

V
- ,.., - /....

~
- ---. "" I,.., ...... ,..,.

A A..-
~ r- - ....

~
~

·
·-

·

EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
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DATA IIET IIYMBOL CONFIGURATION DESCRIPTION
(85104AI () MSFClloe NR IIOC ORBITER B14K3W26E16V36
(B510SA I IS MlIFCII09 NR lIOC ORBITER BUK3W26E16V36

REFERENCE INFORMATION

MACH S.UII·

BETA
0.000

-6.000
aREF
LREF
aREF
KMAP
YMRP
ZMAP
IICALE

9.4420
2.41930
4.8780
3.8080
0.0000
0.0990
0.0044

1111 IN
INCHEII
INCHEII
INCHEII

INCHEII
IICALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DA TA lIE T SYMBOL
¢D5104A I 0
U.5105A1 n

CilAC"

CONFI~URATION DEscRIPTION
HSFCSOII NR ISOC ORBITER BS4K3W26EleV3e
MSFC50' NR SIOC ORBITER BI4K3W26EseV38

g.05e

BETA REFERENCE INFORMATION
a.ODD aREF 9.4420 IIQ IN

-IS.DDD L~EF 2.81130 INCHEII
~REF 4.11780 INCHElI
XHRP 3.80110 INCHElI
YHRP 0.0000
ZMRP 0.011110 INCHEII
IDcALE 0.0044 SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTIDNAL CHARACTERISTICS
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REFERENCE INFORMATIONDA TA lIE T SYMBOL
CII'ID4AI 0
CII'IO'AI II

HACH

CONFIGURATION DESCRIPTION
MSFC'Oe NR IIOC ORBITER B14K3W26E18V36
HSFC'Oe NR IIOC ORBITER B14K3W28E18V3G

1.9.0

BETA
0,000

-8.000
SREF
LREF
IIREF
XHRP
'HRP
ZHRP
SCALE

9.4410
1.8930
4.8780
1.6080
0.0000
0.09.0
0.0044

841 IN
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INCHE S
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SCALE
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EFFECT DF SIDESLIP DN BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMA H0I4DATA SET aYMBOL CONFIGURATION DESCRIPTION
ca'IO.Al n HSFC5011 NR lIOC ORBITER B14K5W26EUV5&
CB5IO'Al IS MSFC509 NR UOC ORBITER BUK5W26E1GV56

HACN ~ ••'ll

IlETA
0.000

-6.000
SREF
LREF
IIREF
XHRP
YMRP
%MRP
ICALI!:

11 ••• 20
2.&1130
•• a.,lo
11.&010
0.0000
0.011110
0.00••
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SCALE
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ANGLE OF ATTACK, ALPHA, DEGREES
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOl. CONF"lGURATION DESCRIPTION
CA'IO"A) () M8FC'09 NR IIOC ORBITER BI .. KlIW26EI8V38
CA510'A) 21 M8FC,09 NR HOC ORBITER B14K3W28Et8V38

MACH a.801

BETA REFERENCE INFORMATION
0.000 SREF 9 ..... 20 III IN

-8.000 LREF 2.8II110 INCHES
IIREF ".8780 INCHES
XMRP 1I.808D INCHES
YMRP 0.0000
ZMRP a.a990 IHCHES
SCALE a.oo.... SCALE

PAGE 151



, •• . ... • . ~~~ • . . .

·
:

~ - - -... -.... .... .... -... ..
I .... 1:J -

·

·:

iA
~-- ~

.. A .. -A A A .. -
.. .

•000

.00'

.ozo

.010

.0111

.030

-.01l0

-.00'

•041

.040

EFFECT OF SIDESLIP ON BASIC LATERAL-DIREcnONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
-14 -sz -ao -. - 41 -" - I! o I! 4 C 8 sO IC ac

REFERENCE INFORMATIONOA TA SET SYMBOL
CA'104A) 0
CA'IOSA) n

HACN

CONFIGURATION DESCRIPTION
M8FC'D9 NR IIOC ORBITER BI4K3W2CES6V38
M8FC'09 NR 110C ORBITER BS4K3W2CESCV36

0.901

BETA
0.000

-c.ooo
SREF
LREF
IREF
XMRP
YMAP
ZMRP
SCALE

9.C420
Z.8930
C.C780
3.COOO
0.0000
0.0990
0.00<14

58 IN
INCHES
INCHES
INCHES

INCHES
DCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYMBOL CONFlc;URATlON DESCRIPTION
(A5104A) () MSFC509 NR IIOC ORBITER BI4K'W26ElIlV'6
(A5105A) n MSFC'09 NR 110C ORBITER B14K'W26EllSV56

HACM 1.111'

BETA
0.000

-11.000
SREF
LREF
IIREF
llMRP
YMRP
ZMRP
ICAlE

11.4420
1.811'0
4.8710
'.8010
0.0000
O.OllllD
0.0044

Slil IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA IIET SYMBOL CONFIGURATION DElICRIPTlON
(A5104A) () MlIFCII09 NR Sloe ORBITER BS4KIIW26ES6VII6
CA510llA) lS MOFC'09 NR It~ ORBITER BS4KIIW26£S6VII6

MACH I.alle

lETA
0.000

-s.OOO
lIREF
LREF
eREF
XMRP
YMRP
ZMRP
ICAL£

9.4420
2.6!l1l0
4.117110
1I.801lo
0.0000
0.09"0
0.0044

1I8 IN
INCHES
INCHElI
INCHElI

INCHES
IlCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET IIYMBOL
(A'104A) £:)
""IO'A) IS

MACH

CON~I~URATION DESCRIPTION
MS~C'09 NR IIOC ORBITER B14K3W26EIlIV36
MII~C'09 NR ISOC ORBITER BS4K3W26ESlIV36

2.990

lETA
0.000

-6.000
SRE~

LREF
IIREF
XMRP
YMRP
ZMRP
ICAlE

9.4420
2.lI930
4.lI7110
3.lI080
0.0000
0.0990
0.0044

lea IN
INCHES
INCHES
INCHE II

INCHE II
ICAlE
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA $ET SYMBOL CONFIGURATION DESCRIPTION
CA5104A) () MSFC509 NR IIOC ORBITER BI4K3WZ8EI8V38
CAStOSA) ZS MSFC509 NR IIOC ORBITER BI4K3WZ8EISV1I8

MACH 4 •.,0

BETA
0.000

-1.000
SREF
LREF
IIREF
XMRP
YMRP
ZMRP
SCALE

II .4420
•••IIl10
4.17eo
'.80S0
0.0000
0.0000
0.0044

ICI IN
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INCHE 8
ICALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-OIRECTIGNAl CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(A5104AI () MSFC509 NR IIOC ORBITER BI4K3W26EI8V3.
UUOSA I 11 MSFC509 NR HOC ORBITER B14K3W26EI8V38

REFERENCE INFORMATION

MACH 0.801

BETA
0.000

-8.000
SREF
LRE"
liRE"
llMRP
YMRP
ZMRP
ICALE:

9.4420
1.11930
4.8780
3.80eo
0.0000
0.0990
0.0044
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INCMES
INCHES
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INCHES
ICALE:
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE ~F ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA SET SYMBOL

CA5I04AI 0
(A!JI 05A » ;t))

CONFIGUAATION DE8CAIPT~ON

H8FC50e NA IIOC ORBITEA BI4K5W26EISV5S
~n~C90e NQ g&ct QRBrV~R BI4K5WR6EISV'S

lii.eOI

BETA
0.000

-e.ooo
SAEF
LREF
IIAEF
XHAP
YHAP
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SCALE

e.4420
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
•010

-.020-Ie

.0111

'"'U'l

X
<
>- .010
I-

-J

Q)

<
I-
U'l .005
'-'

-J
U'l
U

I- .000
Z
W....
U

LL
LL
W -.0050
U

I-
Z
W
1::
0
1:: -.010

(!)
Z

-J
-J
0
0:: -.015

REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTION
(A5104A) () MSFC509 NR IIoe ORBITER BI4K'W26EI6V'6
("'IO'A) ZS MSFC'09 NR Itoe ORBITER B14K'W26ElI1V'S

MACH 1.1'5

BETA
0.000

-11.000
SREF
lREF
BREF
XMRP
YMRP
ZICRP
ICAlE

11.4.10
1.'11'0
•• Cl7110
'.110110
0.0000
0.011110
0.00••

SlI IN
INCHES
INCHE.
INCHE.

INCHE 5
SCALE
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EFFECT 6F SIDESLIP 6N BASIC LATERAL~DIRECTI6NAL CHARACTERISTICS
.010

.01'

,.....
(/)

X
<
~

.010

~.....
-l

m
<
~
(/) .00'.....
...J
(/)
U

~ .000
Z
W.....
U

u..
u..
w -.00'0
U

~

Z
W
1:
0
:I: -.010

C)
Z....
...J
...J
0
(k: -.on

ANGLE OF ATTACK. ALPHA. DEGREES
-.020-If) -12 -. -. - .. -. o • 10 12 14

REf'EREHCE I Hf'OIU4A TI QIDATA lIET SYMBOl.
CA5104AI 0
CA510!Jll 1 Zl

HACH

CONFI~URATION DE'CRIPTION
M'Fc,oe NR 110C ORBITER B14K3W26El1V38
Msrc,oe NR 110C ORBITER B14K3W28E18V36

IIETA
0.000

-1.000
IRE"
LRE"
IREF
XMR~

YMRP
ZMRP
SCALE

1.4420
1.811S0
••87.0
1.8080
0.0000
0.0190
0.00.4

ao IH
IHCHE a
INCHt a
INCHt a

INCHtll
aCALI:
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S61412so••D- a- 4

ANGLE OF ATTACK. ALPHA. DEGREES
-.-.-so-S2-14

EFFECT 6F SIDESLIP ON BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS
.010

-.020
-S6

•015

,....
(J)

X
<
>- .010....
...J

m
<....
(J) .00'

...J
(J)
U

.... .000
Z
W-U
LL
LL
W -.00'0
U

....
Z
W
1:
0
1: -.010

(!)
Z

...J

...J
0
0: -.01'

REFERENCE INFORMATIONDATA S!:T SYMBOl.
(A'ID4AI 0
U'ID'A I Z1

MACH

CONFIGURATION DESCRIPTION
MSFC,09 NR 110C ORBITER BI4K~W26E16V~6

MSFC'D9 NR 110C ORBITER B14K~W26E16V~6

BETA
D.OOD

-6.000
SREF
LREF
IlREF
XMRP
YMRP
ZMRP
SCALE

9.4420
1.'9~0
4.6'60
~.60.o

0.0000
0.0990
0.0044

SO IN
INCHES
INCHE S
INCHES

INCHES
SCALE
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EFFECT DF SIDESLIP DN BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
.010

-.IlU!O
-UI

.01S

~

(/)

x
<
>- .010

~

-'....
m
<
~
(/) .00S
~

-'
(/)
U

~ .000
Z
W.....
U

LL
LL
W -.005CD
U

~

Z
Wx:
0x: -.010

(!)
Z

-'
-'
0
~ -.015

ANGLE OF ATTACK. ALPHAo DEGREES
REFEREIICE I HF" 01'1 MA T r t:MDATA IIET IIVI4BOL

U5I04AI 0
U5I05AI Z1

CONFIGURATION D~8CRIPTION

"IIFC509 HR Sloe ORBITER BS4K'W28Ei8VS8
"8FC509 HR ssoe ORBITER 9S4K'WZ8eS8V'8

.o.OSiJ

BETA
D.OOO

-6.000
SRE'
LRE'
liRE'
X"RP
YMRP
ZMRP
SCALE

9.4420
2.111150
4.117110
5.110110
0.0000
0.01190
0.0044

110 Ilf
INCHE II
INCHEII
INCHE S

INCHES
BCAlE
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ANGLE OF ATTACK. ALPHA. DEGREES
- II- II-10-12-14

EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
.14

-.01

-.04
-16

.11

.10

.1.
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U .1.

r-
Z

.14W

U

LL .12
LL
W
0
U

.10
W
U
Q:
0
LL .0.

-I
<
Q:

.011W
r-
<
-I

.04

.01

.00

REFERENCE INFORMATIONDATA lET IYMBOL
(1I5107AI 0
(1151 OU 1 Z1

MACH

CONFIGURATION DESCRIPTION
MIFC500 NR lloe ORBITER + TANK BI2W26ElI1V'6
MIFC500 NR 110e ORBITER + TANK BI2W26EI6V'6

0.1102

BETA
0.000

-6.000
IREF
LREF
.REF
XMRP
YMRP
ZMRP
SCALE

•• 4420
2.69'0
4.41710
lI.6010
0.0000
0.0990
0.0044

IQ IN
INCHE I
INCHE II
INCHEII

INCHEII
SCALE
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EFFECT 6F SIDESLIP 6N BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS
.14
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Z
W-U
LL.
LL.
W
o
U

W
U
0::
o
LL.

...J
<
0::
W
~

<
oJ

ANGLE GF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATI0t4

DlACH

CON~IGURAYION DE8CRIPTION
M8FC509 NR IIOC ORBITER + TANK BI2W28EleV56
M8FC509 NFl IIOC ORBITER ~ TANK Bi2W2lZlev,s

BETA
O.DDD

-I.DOO
SREF
LREF
IREI'
XMRP
YNRP
ZNRP
'CALE

9.4420
2.19'0
4.17l1D
a.lIooo
0.0000
0.D99D
0.0044

lIQ IN
INCHES
INCHtO
INCHEll

INCHt 8
SCALI!:
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS. . . . . . . . . . . . .
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ANGLE OF ATTACK. ALPHA. DEGREES
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Z

.14W
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Q: .oeW
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.04
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-.oe

-14 -II -so -. -. - 4 - 2 o 4 • • so Ie 14 Ie

REFERENCE INFORMA TlOt.DATA SET 8YMBOL CONFIl;URATlON DESCRIPTION
U5107A) Cl MSFC509 NR Sloe ORBITER + TANK B12W2aElaVlIa
(85106AI Z1 MSFC509 NR lloe ORBITER + TANK Bl2W2aElaVlIa

MACM 1.198

BETA
0.000

-a.DDD
IREF
LREF
IREF
XMRP
YMRP
ZMRP
ICALE

9.4420
2.8950
4.a780
'.a080
0.0000
0.0990
0.0044

PAGE

SO IN
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INCHEI
SCALE
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ANGLE OF ATTACK. ALPHA. DEGREES
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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W .oe
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U
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Z
W

U

~ .11
W
o
U

REFERENCE INFORHATlaolDATA SET ....MBOL CONFlc;URATlaol DESCRIPTlaol
ao,a07AI (.) NSFC'09 NR IIOC ORBITER. TANK B12W26E18VS8
CS'loeAI IS N8FC'09 NR IIOC ORBITER. TANK BI2W26EI8Vs8

MACH 30585

!SETA
0.000

-8.000
llREF
UEF
"REF
IIHRP
'HRP
ZHRP
ICALE

9.4420
2.8930
4.8780
S.801l0
0.0000
0.0990
0.0044

S. IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
• . . • • . .. • .. .. .. . • • ..
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ANGLE OF ATTACK. ALPHA. DEGREES

•14
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t-
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lL. .11
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W
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U

.10
W
U
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<cr .0.W
t-
<
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.04

.02

.00

-.02

-·~I. -14 -12 -10 -. -. - 4 - I o 8 • 10 12 14 18

DATA SET SYMBOL CONFIGURATION DESCRIPTION
Ce'ID7AJ () MSFC'D9 NR IIOC ORBITER. TANK B12W26E16Y38
UUD6A J II MSFC5D9 NR HOC ORBITER. TANK B12W26E16Y38

REFERENCE INFORMATION

MACH 1.990

BETA
0.000

-8.000
&REF
LREF
BREF
lCMRP
YMRP
ZMRP
SCALE

9.4420
1.693D
4.6780
3.6080
0.0000
0.0990
0.0044

SCI IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT 6F SIDESLIP 6N BASIC LATERAL-DIRECTI6NAL CHARACTERISTICS.a4
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W
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ANGLE OF ATTACK. ALPHA. DEGREES
-I" -Ie -10 -. -. - 4 - a o I • • 10 12 14

REFERENCE INFORMATIONDATA SET IIVMBOL
(85107AI 0
185106AI n;

MACM

CONFIGURATION DESCRIPTION
MSFC50e NR SSOC ORBITER + TANK BS2W2.EleV3S
MSFC509 NR SSOC ORBITER + TANK BS2W26ES.V'S

....5.

BETA
0.000

- •• 000
aREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

....420
2.11930
....7110
'.11080
0.0000
0.0990
0.004"

Slil IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
.050

.045

.040

"'"' .oa5
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X
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0
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Z
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Z
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W
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(!)
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<
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-.010

-.015

-14 -12 -10 -. -. - 4 - I o 2 • 10 12 18

ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMATIONDATA SET SYMBOL

CII5107Al 0
C85106A I Z1

MACH

CONFIGURATION DESCRIPTION
MSFC509 NR 110C ORBITER + TANK B12W2eEleV5e
MSFC509 NR 110C ORBITER + TANK B12W2eEleV5e

D.e02

BETA
0.000

-e.ooo
SREF
LREF
BREF
lCMRP
YMRP
%MRP
ICALE

••4420
I.e.ao
4.8780
5.IOSO
0.0000
0.0.90
0.0044

SQ IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT OF SIbESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

-.020
-1C1 -14 -12 -10 -. -. - 4 - I o I 8 • 10 12 14 18

REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTION
(8'107A' () HSFC'09 NR IIOC ORBITER + TANK BI2W26E1GVll.
(8S106A' IS MSFel09 NR HOC ORBITER + TANK B12W26E16V1l6

MACH D.IOO

BETA
0.000

-8.000
'REF
LREF
BREF
XHRP
YHRP
ZHRP
SCALE

9.4420
2.119110
4.11780
!.8080
0.0000
0.0910
0.0044

se IN
INCHES
INCHES
INCHEI

INCHES
IlCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DiRECTIONAL CHARACTERISTICS, , . . , , . , , , , , ,

~
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·
,.. ,..,... - -L:2" ..... I~ rtJ,

ANGLE OF ATTACK. ALPHA. DEGREES
DATA IIET aYMBOL CONFIGURATION DESCRIPTION
(S5107A I 0 MSFC509 NR llOC ORBITER + TANK Bl2W2eEleVlIe
(15S06A I n MSFC509 NR llOC ORBITER + TANK BI2W2eEUV1I6

REFERENCE INFORMATION

.010

•041

•040

,....
.0115

(f)

X
<

.DlID
>-
0
0
CD

.D25~

Z
>-
U .D2D

I-
Z
W .D15

U
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LL .D1D
W
0
U

I- .DD5
Z
W
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0 .DbD
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(!)
Z-- -.DD5
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<
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-.D15

MACH

-14 -12
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-10 -. -. - 4 - 2 a

BETA
0.000

-15.000

4 • • lD

SREF
LREF
IIREF
lCMRP
YMRP
ZMRP
SCALE

12

9.4420
l.e9S0
4.e7ao
S.'DaD
D.DDDD
D.D99D
D.OD44

14 1.

aQ IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT DF SIDESLIP DN BASIC LATERAL-DIRECTIDNAL CHARACTERISTICS
.010

.041

•040

r- .0llS
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Z
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W
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~
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<
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ANGLE OF ATTACK. ALPHA. DEGREES
-.1120-I" -14 -Ia -ID - . -. -.. - a D • • 10 12 i4 IS

REFERENCE INFORMATIONDATA lIET SYMBOL
U'107A) 0
(115 I 06"1 ) z:s

MACH

CONFIGURATION DESCRIPTION
MS~C'09 NR IIOC ORBITER + TANK 512W26E15V3S
MSFC,09 NR IIOC ORBITER. TANK B12W2SE1SV3S

BETA
0.000

--••000
SREF
LREF
IlREF
XMRP
YMRP
ZMRP
ICALE

11.4420
2,.1150
4•• reo
a,.oeD
0.0000
0.011110
0,0044

PAGE
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INCHEll
INCHEll
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SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS, ,~ . . . . . . . , , , . • , -
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.
ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION
CI'I07A) () MSFC'09 NR IIOC ORBITER + TANK BI2W26EI6VlII
ca'IOSA) ZS MSFC,09 NR IIOC ORBITER + TANK B12W2IE16V31

REFERENCE INFORMATION

•050

.041

.040

~ .Oll'
(J)

X
<

.01l0
>-a
0
Q)

.02'~

Z
>-
U .020

t-
Z
W .015

U

1.L
1.L .010
W
0
U

t- .00'
Z
W
~
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~

(!)
z- -.005
~

<
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-.010

-.01'

-.020-I'

HACH

-14 -12

2."0

-10 - . - . - 4 - e o

BETA
0.000

-e.ooo

• • 10

IREI'
UEI'
BREI'
ICMRP
YHRP
ZHRP
'CALE

12

9.4420
2.19110
4.17110
'.'0110
0.0000
0.0990
0.0044

14 I'

1111 IN
INCHES
INCHES
INCHES

INCHES
SCALE
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EFFECT ~F SIDESLIP ON BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
.010

.041

z
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U
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Z
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U
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Wo
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o
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r"\ .D1I5
(/)

X
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ANGLE OF ATTACK. ALPHA. DEGREES
-12 -10 -. -. - 4 - 2 o fl • 10 14 18

"EFERENCE INF"ORMA TI 001DATA SET aYMB~ CONFIGURATION DESCRIPTION
CS5107AI () ~SFCS09 NR 110C ORBITER. TANK B12W26E18~1I8
CB5I06AI n MSFCSOII Nil HOC ORBITER ~ TIINK 812W28E18V1I8

BETA
0.000

-6.000
&REF"
LREF
IREI'
llMRP
YMRP
%MRP
ICAlE

11.4420
2.G1I50
4.67eo
s.eoeo
0.0000
0.09'0
0.0044

all IN
INCHts
INCHE a
INCHE s

INCHES
llCAL[
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INCHES
SCALE

III IN
INCHEII
INCHE S
INCHE II

14

11.4420
2.61130
4.1710
3.11010
0.0000
0.011110
0.0044

1210

REFERENCE INFORMATlr~1

SRE,.
LRE,.
BRE,.
llMRP
YMRP
ZMRP
SCALE

•Io

IIETA
0.000

-a.Ooo

- 2- 4

ANGLE OF ATTACK, ALPHA. DEGREES
-.-.-so

CONFIGURATION DESCRIPTION
MSFC509 NR IIOC ORBITER + TANK B12W2IE16V36
MSFC509 NR IIOC ORBITER + TANK BI2W26EI6V36
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-14
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EFFECT ~F SIDESLIP ON BASIC LATERAL-DIRECTIDNAL CHARACTERISTICS
•010
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MACH
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OA TA SE T SYMOOl.
I05t07A) 0
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
.010

.015
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U

LL
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W
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-.015

ANGLE DF ATTACK. ALPHA. DEGREES

-.020
-IG -14 -11 -10 -. -. - 4 -. o 10 16

REFERENCE INFORMATIONDATA SET SYMBOL CONFIGURATION DESCRIPTION
(S'I07AI () MSFC509 NR IIOC ORBITER. TANK aIZW2IEleVSe
(8'106AI II MSFC509 NR IIOC OR8ITER + TANK 812W2IEI8VSI

Il£TA
0.000

-1.000
SREF
LREF
BREF
XMRP
YMRP
ZMRP
'CALf:

8 ••• 20
2.18S0
•• 17.0
1I ••oeo
0.0000
0.0880
0.00••

S. IN
INCHf: •
INCNt.
INCltt.

INCH[ S
SCALE
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EFFECT ~F SIDESLIP DN BASIC LATERAL-DIRECTI~NAl CHARACTERISTICS, , , , , , , . . , ... , , ..
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ANGLE OF ATTACK. ALPHA. DEGREES
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~EFER[NC[ INFORHAT'~DATA lIET lIYHBOL CONFIGURATION DESCRIPTION
'8H07AI 0 HS,.C50e NR HOC ORBITER + TANK B12W26E16V36
CBHOGA 1 IS HS,.C5011 NR HOC ORBITER + TANK BI2W2ClEUV3Cl

HACH 1.les

BETA
0.000

-Cl.DDD
IREF
l~["

BREF
XHRP
YHRP
ZHRP
ICAlE

9.4420
2.81130
4.8780
3.8080
0.0000
0.09110
0.0044

10 '"
'NCHElI
'NCHElI
INCH!: 8

INCHE II
ICAlE
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EFFECT OF SIDESLIP ON BASIC LATERAL-OIRECTI6NAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
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REFERENCE INFORMATIONDATA 8£1 SVMBot. CONnGUOlATiON i)E!lCiUPTlON
!851D7AI () MSr-C509 NR IIOC ORBITER ~ TANK ~12W2GESeVS6
caSI06AI 2a ~~r-CS09 N~ IIOC OR8ITE~ + YANK BS2W2GEI6V36

fi .OCHJ

BETA
0.000
~0.000

!IREI'"
LREI'"
IIREF
ICMRP
YMRP
ZMRP
ICALE

9.4420
C.e930
4.8780
3.8080
0.0000
0.0990
0.0044

Ie IN
INCHE I
INCHE II
INCHE I

INCH!: [l

SCALI!:
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMA TlOi.DATA SET SYHBOL CONFI~URATION DESCRIPTION
(85107AI () HSFC509 NR IIOC ORBITER + TANK BI2W2llEIev,e
(851D8A 1 n HSFC509 NR SlOC ORBITER + TANK BI2W2I1EIIIV'1I

HACH

BETA
0.000

-11.000
'REF
LREF
8REF
llHRP
YHRP
ZHRP
SCALE

1I.442D
2.8950
4.117S0
5.80'0
0.0000
0.D911D
0.0044

SO IN
INCHES
INCHES
INCHES

INCHES
lICALE
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EFFECT OF SIDESLIP eN BASiC lATERAL-DIRECTIDNAl CHARACTERISTICS
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ANGLE GF ATTACK. ALPHA. DEGREES
REFERENCE INFORHATIONDATA SET SYMBOL

(B5107A' 0
(B5loGA' n

CONFI~URATION DESCRIPTION
~SFC'09 MR 1iOC ORBITER ~ TANK B12W2GEZGV36
MUFC509 MR n20C ORBITER + TANK BI2W26EIGV36

BETA
0.000

-G.oOO
SRE"
LREF
BRE"
XMRP
'MRP
ZMRP
ICALE

9.4420
2.6930
4.6780
3.6000
0.000:1
0.0990
0.OO~4

SQ IN
INCHE S
INCHES
INCHE S
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SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SCT SYMBOL
(A'IOTAI ()
CA'IOGAI n

MACH

CONFIGURATION DESCRIPTION
MSFC'D9 NR lloe ORBITER + TANK B12W26E16V36
MSFC'D9 NR Sloe ORBITER + TANK B12W2I1El11V36

0.802

BETA
0.000

-11.000
5REF
lREF
IlREF
llMRP
YMRP
ZMRP
ICAlE

•• 4420
2.111"0
4.11780
3.8080
0.0000
0.0990
0.0044

SO IN
INCHES
IHeHE S
INCHES

INCH!:S
ICAlE:
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EFFECT OF SIDESLIP ~N BASIC lATERAl-DIRECTi6NAL C~ARAC1ERISTICS
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ANGLE GF A1TACK. ALPHA. DEGREES
REfERENCE INfORMA 11 014~ATA SEV OYMDOL CON~IGURATXON DESCRIPTION

¢ASnOYAP ~ ~5yC5Dg N~ aaoc ORBITER ~ YANK an2W26~a6VSG
IASnOQAt J~ wr~zsno ~~ eeoc ORBHTER • TANK e12W26E16Y36

II£TA
11.000

-0.000
SRlEf
lRlEf
raREf
XHRP
YMRP
Zr4IU'
SCALE

I) .4.20
2.69~0

".61'110
5.6080
0.0000
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0.00""
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-OIRECTI~NAL CHARACTERISTICS, . . . .. , , . . . , .
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REFERENCE INFORMATIONDATA SET SYMBOL

(A,I01'AI 0
(II,106AI ZS

MACH

CONFI~URIITION DESCRIPTION
MSFC509 NR IIOC ORBITER + TIINK B12W28E16V36
M6FC'09 NR IIOC ORBITER + TIINK B12W26E18V'6

1.198

BETA
0.000

-8.000
SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

9.4420
2.6950
••81'80
' ••080
0.0000
0.0990
0.00••

SQ IN
INCHES
INCHE S
INCHES

INCHES
SCALE
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EFFECT OF SIDESLIP ON BASIC LATERAL-D!RECl!6NAl CHARACTER~ST!CS
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ANGLE OF ATTACK. ALPHA. DEGREES
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CON~iGURATiON DESCRiPTiON
~07~909 NR ISce ORBiTER + TANK e22W23~IGVSG

~O~~9D~ ~R SIOC ORBITER + 7A~~ Bi2W26ESGVS6

a .JOD

DEiA
€i.DOO

-e.I':Joo
~I'lEF'

PoREF
ORI!:F
llMl'lP
VMRP
~"RP
SCA!..E
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1I.S930
4.e780
!l.eOSO
0.0000
0.0990
0.00".
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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REFERENCE INFORMATIONDATA SET SYMBOL
(A5107AI 0
(A5106AI IS

HACH

CONFIGURATION DESCRIPTION
HSFC'Oe NR 110C ORBITER + TANK B12W26E16V1I6
MSFC50e NR 110C ORBITER + TANK B12W26E16V1I6

2.990

BETA
0.000

-6.000
SREF
LREF
BREF
XHRP
YHRP
ZHRP
SCALE

9.4420
2.159110
4.15780
5.15080
0.0000
0.0990
0.0044

SQ IN
INCME5
INCHEt
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INCHE S
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
REFERENCE INFORMAYIONOATA !lEY ilYMBOL CONFIGURATION DESCRIPTION

CA9!07AI () ~8FCS09 NR ssoe ORBITER + TANK BiZWZ6EleV36
~tl9g00Aj ~ CWFC509 NR uoe CRBIYER + TANK Bi2W26E16VS6

BETA
0.000

-e.ooo
'REF
LREF
IllREF
XMRP
TMRP
ZMRP
SCALE

0.4420
lil.611S0
4.11700
5.110110
0.0000
0.09110
0.00~4

SQ IN
iNCHES
INCHES
iNCHES

iNCHES
SCllll!:
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EFFECT ~F SIDESLIP ~N BASIC LATERAL-DIRECTI~NAL CHARACTERISTICS
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DATA aET SYHBOL CONFIGURATION DESCRIPTION
(A5ID7A) () HSFC509 NR IIOC ORBITER + TANK BI2W2IEIIV'1
CASIOIIA) n HSFCSOll NR llOC ORBITER + TANK BI2W26EIIV'1

REFERENCE INFORHATION

HACH 0.102

BETA
0.000

-1.000
SREF
LREF
8REF
lCHRP
THRP
ZHRP
SCALE

11.4420
1.11930
4.17110
3.11080
0.0000
0.01190
0.0044

SCI IN
INCHES
INCHES
INCHES

IHeHE S
SCALE

PAGE 187



•• , , , , • • .-. ., , , , , -, .- -T l , . . .
·
·

·

·
0

V-~
~ A1-- ,.. - ~ '"" I....· -- .-..

~I -If:::...
...
~

~
.....

!:Y
r'-A... J¥A

·
I

j
-
·

I -
-

EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
.010

,011

,....
(J)

X
<
>- ,OlD

.....
..J

m
<.....
(J) .DDS....
..J
(J)
U

..... .000
Z
W
......
U

IJ..
LL
W -,DO!!0
U

.....
Z
W
1:
0
~ -,OlD

C)
;Z

...J

..J
0
a::: -.!DSlI

ANGLE OF ATTACK. ALPHA. DEGREES
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REFERENCE INrORHATIONElATA GET S'fIl4BOL
IASS07A1 Cl
lA!I R00A I ?-:'1\

I'JACH

CONFIGURATION DESCRIPTION
~S,C!109 NR llOC ORBITER + TANK aleW26E16V56
~S7C90a NR anoc ORBXTER • TANK B12W26E16V56

BETA
0,000

-a.ooo
llREF
LREF
iJR1E:1'"
XHRP
'fMRP
ZMRP
'CALE

!J.~420

2.6!l:S0
<I.tHaO
S.1I01l0
0.0000
0.0990
0.0044
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFI~URATION DESCRIPTION
(A5107A) () M5FC'09 NR 110C ORBITER + TANK 812W26E16V36
(A'106A) IS MSFC'09 NR 110C ORBITER + TANK B12W26EI6V36

REFERENCE INFORMATION

"ACH 1.198

BETA
0.000

-6.000
SREF
LREF
IREF
XMRP
YHRP
ZMRP
SCALE

9.4420
I.uso
4.87.0
S.8080
0.0000
0.0990
0.0044

I' IN
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INCHES
INCHES

INCHES
SCALE
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EFFECT OF SIDESLIP DN BASIC LATERAL-DIRECTIONAL CMAR~CTERIST~CS
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ANGLE OF ATTACK. ALPHA. DEGREES
RE~ERENtE INFORHATI~DATA SZV DYMB~ CONFIGURATION DESCRIPTION

IASSD7AI () HSFC5D9 NR SIOC ORBITER + TANK 5S2W2SEleV36
~4SaOOwl I$ ~O~CSOO Nn Sloe ORBITER + TANK BS2W26EIIV31

BETA
0.000

-1.000
IIREF
LJll!:'
l!lR£1'"
llHRP
THRP
ZHRP
SCALf:
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EFFECT OF SIDESLIP ON BASIC LATERAL-DIRECTIONAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET 8YMBOL CONFIGURATION DESCRIPTION
(A5107AI () MSFCS09 NR 1iOC ORBITER + TANK B12W26E16V56
(A5108AI IS M5FC~'9 NR 110C ORBITER + TANK B12W2GE16V56

REFERENCE INFORMATION

HACH

-14 -12
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-10 - 8 - " - .. - 2 D

BETA
0.000
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2 4 " • 10

5REF
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BREF
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THRP
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SCALE
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~I EFFECT OF SIOESL~P ~N BASIC LATERAL-DIRECTIONAL C~ARA[TERISIICS

ANGLE OF ATTACK. ALPHA. DEGREES
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REFERENCE INFORMATION

C.JACH

CONFIGURATION CESCRIPTION
~C~CSOS NR 110C ~9IVER ~ TANK 81ZW26E16V56
~CVC~OO N~ 3iOC ORBITER ~ TANK Bl~W26EI6V56

BETA
0.000

-6.000
SAEF
uu:r
OREF
XHRP
YHRP
IIlRP
SCALE

9.<3420
1/.00:10
4.0,00
1I.6080
0.0000
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0.00<34
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